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RIP after trip, this 20-ton loco- 

motive scoots back and forth 
with empties and strings of loaded 
coal cars, doing its full share of 
speeding up daily production. 
There’s no waiting and no delay 
when material has to be moved. 


With Skayef Self Aligning Ball 


Bearings on electric motors costly 


THE SKAYEF BALL 








Always Ready For Instant Service 
Ball Bearing Equipped Mine Locomotives 


Supervised by SKF” INDUSTRIES, INCc., 165 Broadway, New York City 


interruptions in service for repairs 
are unknown. They are easy run- 
ning and even after years of opera- 
tion the wear is immeasurable. This 
means armatures are always in cor- 
rect position. Dust and grit cannot 
affect the bearings. Sealed housings 
effectively exclude foreign matter 
and prevent lubricant leakage on 
windings and other motor parts. 
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Better -Costs Less 
Radio 


HINK of the boundless delight of that dear old mother, confined 

to the house by the rigors of winter, or the infirmities of age, 
when she listens in for the first time on a Crosley Radio. Imagine 
the joy of the kiddies, when they awaken you Christmas morning 
with the glad tidings that ““Santa has brought us a Crosley Radio.”’ 
Then decide to make this a Crosley Christmas. 


There can be no gift with greater possibilities for continued happi- 
ness than a Crosley set. It carries Christmas along through the 
year, continually giving new thrills and happiness, and bringing 
pleasant thoughts of the giver. 


It is a delight to operate a Crosley. The immediate response to the 
turn of the dials; the clearness of reception from far distant points; 
the real ease with which local stations may be tuned out; all help to 
make Crosley reception distinctive and exceptionally pleasurable. 
The very low cost at which this really remarkable radio perform- 
ance can be obtained places Crosley sets within the reach of all— 
the ideal Christmas gift. 

BEFORE YOU BU Y—COMPARE 

YOUR CHOICE WILL BE A CROSLEY 
For Sale By Good Dealers Everywhere 


Crosley Regenerative Receivers are licensed under Armstrong U. S. Patent 1,113,149. 
Prices West of the Rockies add 10% 


Write For Complete Catalog 


THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., President - 


1225 Alfred Street Cincinnati, O. 


Crosley Owns and Operates Broadcasting Station W L W 


Tue Crostey Rapio CorPoRATION have our endorsement. 
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Crosley One Tube 
Model 50, $14.50 
With tube and Crosley Phones $22.25 





Crosley Two Tube Model 51, $18.50 
With tubes and Crosley Phones $30.25 





Crosley Three Tube Model 52, $30.00 
With tubes and Crosley Phones $45.75 
Crosley 
Head Phones 
Better — Cost Less 
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Crosley Trirdyn Regular, $65.00 
With tubes and Crosley Phones $80.75 


Mail 
This 

Coupon 
At Once 


The Crosley 
Radio Corp'n 
1225 Alfred Street 
Cincinnati, O. 
Mail me, free of 


Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.75 


charge, your catalog 
of Crosley receivers 


and parts. 


Name 





Crosley Trirdyn Newport, $100.00 


With tubes and Crosley Phones $115.75 Address —_— 
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Automobiles 

N the January issue of each year the 

ScIENTIFIC AMERICAN has been accus- 
tomed to print a summary of all types of 
automobiles, both pleasure cars and 
trucks, which are to be offered by Ameri- 
can manufacturers. This list for 1925 will 
appear in the next issue. It will include 
the essential facts of design, power, cost 
and ‘the like. If you contemplate buying 
a car during 1925 this list in the January 
issue will be invaluable to you. 

In the same issue the well-known auto- 
motive engineer, Mr. H. W. Slauson, M. 
I., will write an article summarizing the 
chief developments of the automotive in- 
dustries in 1924 and predicting the prob- 
able trends for 1925. 


Gold 


|‘ the course of its efforts to present 
scientific truth to the American public 
ScIENTIFIC AMERICAN is frequently 
compelled to ascertain for itself just what 


the 


the truth is. An instance has arisen in 
the report of the German Professor 
Miethe, who believes that he has made 


gold out of quicksilver. 

If he really has done this it is not likely 
that he will make himself rich. It is 
much more likely that he will make every- 
body poor. 

The facts about this remarkable experi- 
ment need to be found out and explained. 
As announced on page 389 of this issue 
the ScrENTIFIC AMERICAN proposes to find 
out about them. We are going to try mak- 
ing some gold ourselves and we are going 
to find out how much it costs. 


Lost 


peer ago someone sold us an 
i article on vitamines. The manu- 


script got separated from the correspond- 


ence. The manuscript does not carry the 
author’s name. We have the manuscript 
but we do not know who ought to have 
the check. If you are the missing au- 
thor, write and tell us so. 
Radio 
URING the past two months some 


hundreds of readers and subscribers 
have asked us what radio set they ought 
to buy. We are going to answer their 
questions in the only way that is both 
fair and satisfactory. We will publish 
the essential facts about every type of 
ready-for-use radio set on the American 
market which the inspection of 
our radio engineers. 

There are almost many kinds of 
radio sets as there are automobiles. Some 
work on loop antennas, others only on an 
outside wire. Some need storage batteries, 
others use dry batteries, still others can 
he arranged for either kind. sets 
one tube, others use eight or ten. 
Prices range from less than fifteen dollars 


passes 


as 


Some 
use 


to a thousand dollars or more. The par- 
ticular set that you ought to buy depends 
on what you want, where you are and 


how much you want to spend. The only 
way to tell you is to give you the essential 
facts and let you choose for yourself. 

We will print next month a list of all 
American sets the quality of which we 
approve, with full information about each. 
The information is now being collected 
and tabulated. Sets unknown to us are 
being tested. This information, kept con- 
tinually up to date, will run regularly in 
the ScreNTIFIC AMERICAN during the win- 
ter months. It will be a buyers’ guide 
for the radio fan who wants to buy a set 
rather than to build one. 

In the present issue radio fans will be 
interested in the article of Mr. Stanley 
and Dr. Sheldon on page 381. Radio 
methods have been used to help these re- 
markable new tests for singers. On page 
391 is Mr. Delano’s description of the 
famous Holweck tube. With it we print 
the first laboratory photograph of Profes- 
sor Holweck which he has allowed to be 
made. In Mr. Lescarboura’s radio page 
for this month (page 390) are the latest 
wrinkles in loudspeakers. 
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Psychic 

HE Psychic Committee is now at work 

holding additional! tests of the medium 
“Margery.” As yet the Committee 
made no further report. We are in 
formed that friends of this medium will 
supply to us for publication in the Janu- 
ary issue a statement controverting 
tain allegations made recently in the daily 
papers about this case. If this statement 
is supplied, we shall print it. 

Meanwhile we print in fthis on 
page 384, an account of some remarkable 
and mysterious personal experiences by 
the Chairman of our Psychic Committee, 
Dr. Prince. 


has 
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Shadows 


N the November issue we announced 
our radio investigation of the solar 


eclipse, next January. Another announce 
ment will be found on page 388 of the 
present issue. Many enrolments of 
listeners have already come in. There is 
room for more, especially in the Middle 
Western States and in New England. 
Turn to page 388 and send in your 
rolment today. 

Cooperating in this investigation is a 
committee of the American Astronomical 
Society, headed by Professor E. W. Brown, 
the eminent astronomer of Yale Univer- 
sity. Professor Brown informs that 
his committee desires also that ‘certain 
important observations be made by the 
general public. 

One of the things to be observed is the 
exact time of the eclipse. Another is the 
exact border of the path of total shadow. 
Still another is the phenomenon of 
“shadow bands,” the strips of light and 
dark that chase each other along in ad- 
vance of the eclipse. Good observers, even 
if they are not trained astronomers, can 
do real work for science by observing 
these things and reporting what they see. 

Exact instructions will issned by 
Professor Brown’s committee. We will 
publish them in full in the January issue 
of the ScrENTIFIC AMERICAN, out Decem- 
ber 20. If you are not a subscriber you 
had better tell your newsdealer now to 
reserve a copy for you, or send us thirty- 
five cents and tell us to mail you one. 


en- 


us 


be 


Disappointment 
HE supposed cancer cure in Paris, 
which we mentioned on this page last 
month, has not stood up under the search- 
ing investigation of our Paris representa- 
tives. We do not mean that it is fraudn- 
lent. On the contrary, the work done is 


most interesting and has high scientific 
value. But it is not—at least, not yet-— 
a “cure.” Perhaps it may be some day. 
In the meantime we will continue to 
watch the progress of the experimenta- 
tion. When there are unquestionable 
facts to report we will report them. 


Sand 
Ce: of the sands of the northern coast 
of Africa, the same sands that 
swallowed up the ruins of the once great 
city of Carthage, they are digging the 
remains of another city, the Roman town 


of Leptis Magna, birthplace and home 
town of the Emperor Severus. On page 


387 of this issue we print photographs of 
some of the remarkable ruins that -have 
been uncovered. The descriptive text has 
been corrected especially fer the Scien 
TIrIc AMERICAN by Dr. Brune Rosselli, 
who has recently visited the excavations. 


Agreement 
E are glad to announce that the con- 
troversy with the Scientific Amer- 
ican Compiling Department, Inc., asso- 
ciated with the Encyclopedia Americans 


Corporation, over the use by them of the 
name “Scientific American” has been ad- 
justed satisfactorily by the agreement of 
these corporations net to use this name 
in any manner whatsoever. There is no 
connection between these corporations and 
the publishers of the ScIENTIFIC AMERICAN, 
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The Greatest Record inTruck Industry 
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To win world-wide recognition is no small 
achievement. Yet, in a few short weeks, the 
Federal-Knight has won international fame 
as the world’s outstanding truck value in the 


rapid delivery field. 
Hundreds and hundreds of Federal-Knights 


are now in the service of enthusiastic owners 
all over the world. Every mail brings glow- 
ing tributes to Federal-Knight efficiency and 
economy. 


For this is the only motor truck in the world 
powered by the famous Willys-Knight motor. 
Saves 50% in upkeep. No valves to grind. 
No carbon-cleaning. Less wear because 


fewer parts. Greater strength. Lighter 
weight. Over 17 miles to the gallon of gas. 
Amazing tire economy. 


Federal-Knight is honestly built for low-cost 
operation. Tough, sturdy aluminum instead 
of heavy, brittle cheaper material. Expensive 
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Every part and unit worthily upholds the 
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and dependability. 


Your local Federal representative will gladly 
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Scientific Tests for Good and Bad Singers 


A Description of New Research on Methods of Determining the Characteristics and Possible 


Development of Singers Voices 


By Douglas Stanley, M.S. and H. H. Sheldon, Ph.D. 





=a) HETHER the voice of a prospective singer 
has a chance of developing sufliciently to 
justify the expense and labor of training 
it is a problem that must be faced by the 











conscientious singing teacher every time 
that a new pupil presents himself. The 





answer is, necessarily, a matter of guesswork. Even a 
musician's judgment of the quality of a well-trained 
voice depends on nothing more solid than opinion. 

This opinion may be based on wide experience and 
it may be right. Similarly, the experienced teacher 
may be able to guess, with fair accuracy, at the pos- 
sible future of an untrained voice that he hears. In 
the ability to do this resides a large part of his special 
skill. 

But it would be better, every teacher will admit, if 
it were possible to do these things in some definite and 
measurable way; if we possessed some instrument cap- 
able of determining the characteristics of a voice with 
as grent precision, for example, as the instruments of 
the oculist are able to determine the characteristics 
of your eye. Even urgently needed, from the 
teacher's standpoint at least, is some way of determin- 
ing with scientific accuracy just what it is that is the 
matter with a given voice and just what things must 
be done, physically or physiologically, to remedy the 
imperfections that exist. 

Singing is essentially a physical act, quite as much 
seeing. Yet made 
important contributions to the study and improvement 
of the human eye and practically none to the study of 
the singing voice. It has seemed to us that there is 
an important opportunity here for useful physical in- 
vestigations and the experiments now reported are 
intended as a first step in this direction. 


more 


so as the science of physics has 


Mr. Stanley (left) and Professor Sheldon examine some of the records obtained 
Samples of these records are reproduced on page 383 


in these investigations. 


New York University 


The fundamental act performed in singing is the 
expulsion of breath from the lungs. This breath is 
forced through a narrow opening between the two vocal 
cords in the throat, producing a humming or sizzling 
This noise is modified by resonance in the air- 
filled passages in the head, throat and chest and comes 
out as the sung tone. 

In attacking this matter from the viewpoint of the 
science of physics it would be possible to study by 
physical methods many different aspects of the opera- 
tion of tone production. Indeed it undoubtedly will be 
necessary to study all these aspects before science will 
have exhausted the subject. But to make a beginning 
and to do so in a sufficiently simple way it seemed 
best to study only one feature of the voice production, 
namely, the expulsion of the breath. This is certainly 
the most fundamental thing about a voice, for if no 
breath were expelled there could be no voice. Further- 
more, it has been universally held and taught by sing- 
ing experts that the “breathing” is an all-important 
factor in the proper production of a tone and the 
proper training of a voice. 

The present study included, therefore, a record of 
the amount of breath expelled per second in the singing 
of a tone, as compared with the pitch and the loudness 
of the tone sung. These records were made, also, with 
au humber of singers; some well trained, others almost 
without training. It is possible, therefore, to deduce 
a number of conclusions about the action of the breath 
in the production of sung tones of different character 
and about how this use of the breath may serve to 
indicate faults of singing technique and, in some cases, 
the ways to correct these faults. 

The apparatus used consists of a device to measure 
the breath expelled and another device to measure 


noise, 


The apparatus in use. 





spirometer box shown on the table. 


simultaneously, the character and loudness of the tone 
produced. 

The breath-measuring device—cealled 
is connected to a large rubber tube which leads, in 
turn, to a rubber mask strapped tightly over the 
singer’s face. The other end of this tube discharges 
underneath a light, air-tight box inverted in a tank of 
water. A two-way flutter valve in the tube allows air 
to be breathed in from the room but compels all out- 
going air to pass through the tube and into the in 
verted box. The gradual rise of this box as it fills 
with air and floats higher and higher in the water gives 
au measure of the amount of breath expelled. 

In some of our earlier experiments the rise of this 
box was recorded by a lever system by which a sharp 
point was pressed on the surface of smoked paper on a 
revolving drum, where it scratched a line as the boy 
of the spirometer rose. This method was abandoned 
because of the fear that errors were being introduced 
by the friction of the sharp point on the paper. As a 
substitute an optical system was arranged. A small 
spot of light was focussed on a mirror fastened to the 
box. As the box rises this light-spot traces a line on a 
moving especially sensitized photographie 
paper supplied by the Eastman Kodak Company. From 
this line it is possible to read off the exact amount of 
breath expelled each second in the singing of a specified 
tone, 

At the same time the sound produced is picked up by 
a special telephone transmitter inserted in one of the 
eyeholes of the mask worn by the singer. From 
telephone the electrical impulses corresponding to the 
sound produced are passed through a special amplifier, 
similar to the amplifiers used in radio, and thence to 
an instrument called an oscillograph, which is a device 


a spirometer— 


sheet of 


this 





The mask worn by the singer communicates with the 
Beside this is the recording device 
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This curve shows the breath used by an untrained singer in singing at three 

intensities; very soft (p.p.), moderately loud (m.f.) and very loud (f.f.). The 

vertical scale shows cubic centimeters of air breathed out per second. This 

increases with the loudness, which is wrong and is characteristic of bad training 
or no training 
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The one of these two curves that begins at 50 on the left-hand scale was made 
before training was begun. It indicates an imperfect voice. The other curve, 
made after some months’ training, shows improvement. It begins to resemble 


in form the curve of a well-trained voice, a curve bowed downward in the center, 
like those below 
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This curve shows how the breath ought to be used in producing soft, moderate 
and leud tones. The moderate intensity requires least breath. The soft tone 
uses most of all. This is the typical breath-output curve obtained with a well- 
trained voice or with one that has a proper natural coordination of the muscles 
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This is the curve of breath used at different pitches by the same singer who 

made the curve to the left. As before, the curve is wrong and shows bad train- 

ing. More breath is used for notes in the middle of the range than for the 

high or the low notes. A well-trained voice shows exactly the reverse of this, 
as is indicated by the bottom curve below 
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The upper curve was made before the beginning of training and corresponds 


to the first-mentioned curve of the drawing to the left. The lower curve shows 


the effect of training in decreasing the amount of breath needed for each note. 
But the twisted form of this curve shows that the voice is still somewhat 
imperfect although the lowering of the second curve shows improvement 


BR 








Sn " E, ’ ‘ ’ ’ ‘ D E Cc 


This curve sh the relation of breath to pitch for the same well-trained voice 

shown at the left. The curve is nearly flat, indicating that the breath used for 

a given note does not depend very much upon the pitch except that a little 
more breath is needed for both the highest and the lowest notes 
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expulsion of the breath 


that records on moving photographic film the exact 
wave form and intensity of the sound waves produced 
inside the mask. The telephone and amplifier, both 
adjusted to be as free as possible from any tendency 
to modify or distort the tone, were supplied by the 
Western Electric Company. The oscillograph was sup- 
plied by the General Electric Company. 

If a singer dons the mask and sings into this appa- 
ratus there are obtained two records. One is the spir- 
meter curve that shows the breath emitted. The other 
is the oscillograph curve that shows the pitch, the 
oudness and something of the general character of the 
tone. If the singer sings several notes of different 
pitches or the same note at several different degrees of 
loudness, it is possible to determine the amount of 
breath expelled per second for each of these notes and 
thus to construct curves showing the relation of breath 
emitted to pitch and to loudness, some of which curves 
are shown herewith on page 382. 

In the curves on that page “ff is the musician's 
term for “fortissimo,” meaning very loud; “mf” is 
“mezzo forte,” meaning moderately loud; “pp” is 
“nianissimo,” meaning very soft. On the right-hand 
curves, which give the relation of breath-output to 
pitch, the different pitches are designated in the usual 
musical notation, the higher-pitched notes being at the 
right of the curves. The vertical scale, in all cases, 
indicates the amount of breath emitted, measured in 
ubie centimeters per second. 

It is still too soon to be able to apply such curves to 
he determination of all the characteristics of a singer's 
voice but some of the characteristics can be determined 
without difficulty. For example, the upper left-hand 
curve of page 382 shows the relative amounts of breath 
used by this particular singer in producing the same 
tone at three different intensities; very loud, moder- 
itely loud and soft. It is seen that the loud tone re- 
quires the most breath; the moderately loud tone the 
next; and the soft tone the least breath of all. 

This seems quite as it should be but as a matter of 
fact it is wreng. This singer was not well trained. 
The voice was not perfect, even from the musician's 
viewpoint. Tests made during this investigation have 
shown, quite definitely, that the breath output of a 
well-trained voice does not have this shape of curve at 
ill but has instead the shape of the curve in the lower 
left-hand corner of page 382. With well-trained singers 
the production of a soft tone actually requires more 
breath than the production of moderately loud tone or 
even, in most cases, of a very loud one. 

This surprising and apparently paradoxical result 
finds, however, a ready physical explanation when we 
examine a*little more closely the way in which sung 
tones are actually produced by the mechanism of the 
human voice. 

The voice originates, as we have seen, in the vocal 
cords. These are not really “cords” at all but are two 
ridges of tissue that extend part way across the small 
box-like enlargement of the windpipe that we call the 
“Adam's apple.” By more or less complicated sets of 
muscles these two ridges can be drawn close together 
so that only a very narrow slit is left between them 
or can be allowed to relax and drop back so that the 


One of the breath-output records made by the spirometer, showing a uniform 
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throat is left quite clear, as it is in normal breathing 
when no speech sound is being produced. 

The noise produced by these vocal cords is a hum or 
hiss that contains many different musical notes all 
mixed together. The thing that causes a definite and 
pure note to be sounded is the resonance in the air 
passages of the throat and in the back of the mouth 
and nose. That is why it is necessary for a singer to 
learn how to control very precisely, net only the muscles 
that move the vocal cords but also the many muscles 
that determine the exact shapes and sizes of all the 
throat passages, as well as the variable-sized passages 
of the back part of the mouth and the back part of the 
nose. 

The vocal cords also operate to control the loudness 
of the tone. If the original hum of the vocal cords is 
loud (resonance conditions being correct), the sung 


Mr. Stanley demonstrates resonance. When one of 
the forks is struck the other fork, tuned to the 
same note, is set into vibration 


tone will be loud; if the hum is soft, the sung tone 
will be soft. Therefore, when we study the relation 
of the amount of breath used to the loudness of the tone 
we are really studying, in the main, the behavior of 
the vocal cords, 

Suppose that a singer begins to sing a tone softly 
und gradually swells it in loudness, keeping the pitch 
and vowel unchanged. Since the pitch and vowel sound 
do not change we know that the shapes and sizes of 
the resonating cavities remain unaltered. What does 
change is that as the tone grows louder the vocal cords 
are brought closer and closer together. At the natural 
voice intensity, corresponding to a moderately loud or 
“mf” note, the cords will be practically touching. The 
air will pass through them in a series of puffs, thus 
producing the hum of the cords. This will be, phys- 
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Another breath-output record that is much less uniform. The vertical lines mark 
seconds of time 
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ically, a very efficient method. We find that it actually 
is so, for these investigations show that the moderately 
loud notes are produced with less air than are notes 
of any other intensity. This is typified by the lower, 
left-hand curve of page 382. 

On the other hand, if the note being sung is a safter 
one the vocal cords will be farther apart. The air 
will pass over them with a bowing effect, like the effect 
of wind blowing through a fairly large crack. This 
will not be an efficient method of sound preductien. 
More air will be required to make any noise at all 
This is the explanation of the apparent paradox estab 
lished by these experiments—the paradox that it takes 
much more breath to sing a soft tone than to sing a 
loud one. 

But why is this not true with all singe-s? Why do 
untrained or badly trained voices fail vo obey this 
rule? And how can this result be made use of in judg- 
ing of the technique of a singer or of a student? 

To answer these questions we must refer for a mo- 
ment to what are called the “registers” of the veice 
In the untrained voice two definite registers wil) usually 
be observed. In a man we have the so-called “falsetto” 
and the ordinary or “chest” voice. In a woman we 
have the “upper” voice and the “chest” voice. Ordi- 
narily there is a definite break between these two reg- 
isters, so that they sound like two different voices. 

With proper training this difference disappears and 
the registers coordinate perfectly. The falsetto loses 
its false quality and becomes a part of the voice proper. 
The same applies between the “upper” and “chest” 
voices of a woman, the lower voice being capable of 
extension over the entire range for a loud note. 

Contrary as it is to the usual opinions of musicians, 
the results of this investigation indicate clearly that 
any note may be started falsetto and swelled gradually 
into the “chest” voice, with no break hetween them. 
So completely is this true that the great singers, who 
happen to possess naturally the equipment which others 
acquire only by proper training, are accustomed to 
insist that there are no such things as registers. As 
a matter of fact, the existence of a register is nothing 
more than an indication of improper coordination and 
lack of development among the muscles that control 
the vocal cords. 

The transition from one register to the other—from 
the falsetto to the chest—involves the muscles that 
stretch the vocal cords and bring them closer together. 
There are three sets of these muscles; two, in par- 
ticular, that have to do with the tension of the cords. 
To sing softly, one set of muscles predominates. To 
swell the tone the other set of muscles must be brought 
more and more into play. 

Therefore, if one wishes to start a note in falsette 
and swell it into a loud, strong chest tome it will be 
necessary to use practically only one set of the vocal- 
cord muscles in the beginning, and gradually to bring 
in the other set more completely while the tone is being 
sung. Unless the coordination of both sets ef muscles 
is practically perfect this transition will be far from 
smooth. It may be impossible altogether. This is what 
makes the break between the falsetto and the ordinary 

(Concluded on page 446) 
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An oscillograph record of the end of one tone and the beginning of another. 
The points and hollows on the curves indicate what iausicians call a vibrato 


Another oscillograph record which is much less regular in the shape and spacing 
of the vibrato peaks, indicating a voice that is less perfectly controlled 
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An experiment in telepathy, such as is described by Dr. Prince in this article. 


One person, who has been absent from the room and is blindfolded, attempts to catch 


by thought transference an idea of what the other persons are unitedly thinking about 


Experiences Which [| Cannot Explain Away 


Are the Observations of This Noted Investigator Explainable by Mental Telepathy? 


By Walter Franklin Prince, Ph.D. 


tesearch and executive officer and associate editor of the American Society for Psychical Research and Chairman of the Screntiric AMERICAN Psychic Committee 


E pursuit of psychical research reveals 
three types of mind—that dominated by 
the wil! to believe, that obsessed by the 
that which 
than to 


lacks 


deter- 


will to disbelieve, and 
any other predisposition 
mine the facts. 

A favorite dogma of those owning the 
believe is that every person who becomes impressed by 





will to dis- 


evidence seeming to favor the occurrence of the super- 
normal is will to believe. The 
Screntiric AMERICAN having asked me for a statement 
of the phenomena with which I have come in contact 
and which have impressed me as worthy of provisional 
which, if you prefer, 
impossible of rejection on the face of 
may perhaps be pardoned if I 
graphical details which are relevant only in so far as 


they tend to acquit me of this will to be too credulous. 


dominated by the 


impress me as 
the evidence—I 
first a few bio- 


acceptance——or 


give 


I got my bent toward psychical research from a 
childish passion. for solving puzzles of all kinds— 
mechanical, mathematical, verbal, literary Disputed 
and doubtful handwriting engaged my attention and 


its problems fascinate me still. Later came historical 


puzzles, questions debated for decades or centuries. I 
researches into the blue laws of 
criminal code of Virginia. 
generally accepted, 


made original 
New England and the early 
In both instances my findings, now 
contradictory to what had been believed 
for many years to represent the facts. These facts are 
not remarkable but they testify, perhaps, to the absence 
of a will to believe, to the presence of a questioning, 


have 


were directly 


al propensity. 

first attracted to the phenomena of 
was most emphatically not with 
them. When a very young man I 
with ardor. I was still imbued 
with science had marked out the last 
boundary of the possible. At this time I shared in the 
delusion, which many people still carry to their graves, 
that the field of psychic phenomena contained nothing 
more perplexing than the average seance in a darkened 
room or the usual public test harangue. But as I pur- 
sued the subject, I found myself ever and again con- 
fronted by puzzles which the careful and per- 
tinacious study did not solve on any normal basis. Of 
encountering constantly cases of 
fraud, of self-deception, of erroneous observation and 


analytical, criti 

When I was 
psychical research, it 
a desire to accept 
fought spiritualism 
the belief that 


most 


course, I am stiil 


inference. There are whole classes of alleged phe 
nomena (independent writing, for example) which seem 
to me unsupported by trustworthy evidence. Others, 
among which I can cite psychic photography, seem to 
me superlatively doubtful. But there are other varie 
ies of psychic experience which have refused, obsti- 


nately and tantalizingly, to be thus disposed of. They 
persistently present themselves in such fashion that 


I have not found any alternative to their acceptance. 

One such category is the phenomenon of supernormal 
rapping. I had lived in twenty-six with no 
sounds or anything else to cause perplexity. Noises 
caused by weather, steam pipes, rats and mice, insects, 
wind, and the like are all familiar and all easily trace- 
their sources. With my wife and daughter, 
Theodosia, I moved to my twenty-seventh house, lo- 
cated in the middle of a large lawn on a quiet street. 

Many odd and unexplained things happened during 
our three years’ residence in this twenty-seventh house. 
“he rap phenomena opened with a grand display on a 
night when Theodosia and I were alone in the house. 
Twice she arose and searched the house, thinking that 
living person or animal was moving about. At 
last she called me. I sat in her room for four hours, 
until morning, while she slept. Listening in the dark, 
in the two corners of the room opposite the couch I 
heard sounds much like the flopping of a wounded bird. 
With the light on, no bird was there. The sounds 
when I went to the spot. At length the light 
was left on. The rapping continued. I heard forty to 
fifty percussions; a person with very acute hearing 
might have detected many more. What caused them? 
The girl was on the other side of the room and many 
tests left no doubt as to the location of the sounds. 
The weather was warm and there was no steam in the 
pipes. Rats, mice, cockroaches, wind? Conceivable, 
of course. But read on. 

After that occasion the raps were heard frequently 
both by day and by night, chiefly the latter. Upstairs 
and down, in this room and that, in darkness and in 
light, when any one or two or all three of the family 
were present the raps occurred. Heavy sounds came 
in the piano but there was no detuning of any note 
to indicate a slackening of the wires. Raps came 
apparently upon the little table close to my bed in the 
room where I slept alone. Raps were heard by different 
persons in different parts of the house at approximately 


houses 


able to 


some 


ceased 


the same time. Raps came directly in front of me, on 
my dresser, as I stood beside it alone in the morning 
Sometimes the raps were startlingly loud. 

During a period when I was giving Sunday addresses 
none of sounds oceurred on Saturday nights 
Did the rats or insects desire to protect my rest? By 
whom or what was this intelligent interest shown? It 
was not directly by the living persons in the house, the 
conditions shut them out entirely. 

I have no answer, save that I failed entirely to find 
or guess any normal cause. Choose your own solution. 
Force proceeding from our bodies and directed by the 
subconscious mind of someone in the house; spirits 
jinns; the cosmic mind; what you will! 

A few weeks after the commencement of the raps in 
this similar mysterious sounds began in my 
office. Generally they seemed to be on or in desks 
Nearly always they occurred when I was alone. Twice 
only, on consecutive days, and when “psychical” per- 
sons were with me, sharp clicks were heard. Every- 
one located them at a certain spot on the glass book- 
case, P 

Then the raps ceased in the house almost as suddenly 
as they had begun. They ceased, too, in the office but 
not contemporaneously. They occurred for several fur- 
ther brief periods; then ceased altogether. They were 
certainly in the room. With the exceptions stated they 
certainly appeared to avoid gatherings of persons. 
They were certainly without any relation to the 
weather. 

Another phenomenon on August 11, 1920. 
secretary and another lady sit with their hands laid 
lightly on a heavy table in my office, this being the 
first experiment of the kind with them. The electric 
light was brilliant. Presently raps came singly, in 
groups, in showers. I sat so that I could watch both 
above and below the table. No muscular force pro- 
duced the sounds, which emphatically were not creaks 
of the table. The raps came at points suggested by 
me. They answered questions intelligently by the use 
of a code. When they sounded at one end of the table 
I asked them to go to the other. They proceeded by 
steps, ending with a click located by all beyond the 
table and on the giass of a projecting bookease in the 
same line. 

To crown all—shall I blush to confess it? 
table lift on 


these 


house 


I had my 


I saw the 
one side and come down with a bang. 
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The hands were fully on top of it and lightly flexed. 
Knees and feet were within my sight. There was noth- 
ing to account for the phenomenon. Yet the same per- 
sons could never produce such a display afterwards! 

Quite recently my attention was called to mysterious 
rapping sounds occurring in the office of an educated 
and puzzled physician. In automatic writing it was 
promised in my office that the “communicant” would 
try that night to make these raps come on the folding 
doors where they had not yet been heard. That night, 
the automatist of the writing being present (a psychic 
unconnected with the physician) the raps came upon 
that door as soon as we were seated. Following my 
requests they came upon another designated door, the 
floor and finally back to the folding doors. The next 
sitting was almost without results. 

The phenomena of “supernormal”’ raps are, in my 
judgment genuine, but little understood as to laws and 
conditions, although apparently interfered with by tur- 
bulent emotions on the part of the sitters and by noisy 
conduct anywhere within hearing. 

Another puzzling phenomenon is the deriving of im- 
pressions from an object held by a “sensitive” person, 
but with the character of the object concealed. I am 
convinced that some persons do, in a large percentage 
of cases, thus arrive at information regarding history 
of the object or the one who has handled it to a degree 
which is utterly beyond chance. What the underlying 
process is I have not the least idea. 

Here is one illustration from many in my unpub- 
lished records. Into the hands of the “sensitive” was 
placed a letter in such manner that no word of it could 
be read. It had been taken from an old file. I knew 
who wrote it but not what letter it was. 

The psychic’s eyes rolled up and she went into an 
altered state of consciousness. She described the looks 
of a man—correct so far as she went—for the writer 
of the letter. She pictured him as lecturing to students 
then to a general audience. toth facts were true. A 
gesture was indicated—a thrusting out the arm while 
speaking (known to me as true) with two fingers ex- 
tended (not known to me but found later to be an actual 
peculiarity). A big city, Boston, was envisaged. The 
letter was found to state that the writer had just been 
there. Another place spread out below a height; ap- 
plicable to New Haven, also visited as stated within the 
letter. Then a church, longer than broad, an old 
church, a stone church, with a steeple, with a clock in 
the steeple, with stained-glass windows, a cemetery 
adjoining the church on the right, the stones in the 
cemetery all horizontal—every statement correct re- 
garding the church over which the writer of the letter 
presides, 

The speaker seemed to be standing in the cemetery, 
und saw lighter buildings back of the church, old but 
not so old as the church, a tree in front, two streets 
leading up from the opposite side of the church; also, 
directly in front of the church “what looks like an 
arch but isn’t an arch.” I afterwards found that if 
one stands where he sees the old (but not so old as the 
church), lighter tenement-house back of the church, 
the tree in front of the church and the two streets, he 
is directly opposite the porch and sees only its end 
pillars and supporting roof—hence what looked like 





How table tipping is done. 


Dr. Prince once saw a table rise in an experiment 
like this under brilliant illumination 
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These were only two errors of 
’ for “building,” over- 
of the horizontal 


but was not an arch. 
minor grade; “lighter buildings’ 
estimation of the height of some 
stones. 

The psychic lived in another city than that of the 
church. The clergyman vas unknown to her. Not a 
word of help was given her, for I kept silence except 
for a question or two as I made the record. 

The incident is injured by brevity of narration, but 
let the reader ask himself, for example, how many 
cemeteries he has ever seen adjoining churches and 
containing not a single stone which stands upright. 
A leading mathematician, A. 8S. Hawkesworth, F.R.S.A., 
has calculated the probability of getting these results 
by guesses as not more than one in five quadrillions. 

There. is evidence, too, for the reality of phantasms. 
As the result of the analysis of a large number of 
causes by Gurney, Podmore and Myers, the last-named 
announced: “Testimony proves that phantasms (im- 
pressions, figures) of persons undergoing 
some crisis—especially death—are perceived by their 


voices or 





Houdini, noted magician and psychic investigator, 
posed at the grave of William H. Mumler, who was 
first to produce psychic photographs 


friends and relatives with a frequency which mere 
chance cannot explain.” 
My own investigations agree with this statement. 


For example, a lady not given to such experiences, had 
one afternoon in her New Jersey home a vision of her 
foster-brother and her father and told her sister and 
mother about it at once. After the return of the brother 
from the war, he told “the most wonderful experience” 
of his life, which was that when a torpedo was ap- 
proaching his ship in the North Sea he saw his de 
ceased father beside him on the deck. The day of the 
two experiences was the same. It was at least very 
close to the same hour. The signed certificates of the 
four persons are in our possession. Too many indis- 
putable cases of this kind exist for them to be explain- 
able by ordinary causes. 

Another phenomenon—that of telepathy or thought 
transference—is not generally recognized by scientific 
men, aS many suppose that it is. But the reason is 
that the scientists will not study the evidence. It is 
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conclusive, so far as I know, to all scientific psychical 
researchers. 

One of the most successful “sensitives” along this 
line is no less a person than Professor Gilbert Murray 
of Oxford University, a former president of the Society 
for Psychical Research. Here is one example from a 
set of experiments presided over by the accomplished 
and experienced Mrs. Verrall. 

Professor Murray left the room and an imaginary 
incident was arranged by the four persons remaining, 
as follows: “Mr. S. playing Badminton at the Bad- 
minton club at Bogota. Lord Murray watching. Ladies 
watching, one with a fan.” Mrs. Toynbee was the 
ostensible “agent.” Professor Gilbert Murray 
called in, and this is what he said: “This has some- 
thing to do with your voyage to Panama 


’ 


was 


(Mrs 
bee had made such a voyage)—it’s South Anierica—its 
people are in white playing a game—it’s your villain 
S——; he’s playing a game—the word 


royn- 


s0gota is com- 


ing to my mind—I think it is at a games’ club.” Mrs. 
Toynbee asked, “What is the game?” “I think,” the 
professor replied, “I am only guessing. But I think 


the game is Badminton, and the Master of Elibank 
(Lord Murray) is there.” 

Now take into consideration that the incident was 
wholly imaginary, so that one known particular could 
not bring on other particulars in a known incident, and 
will you venture to say that this peculiar coinciding 
combination came about by chance? Every prearranged 
detail except the fan appeared in the result. Nothing 
was added except the white clothing, which probably 
was a part of Mrs. Toynbee’s mental picture of a group 
of society people playing a game in South America. 
The Society for Psychical Research reports a great 
many correct results by Professor Murray, some quite 
as complex as in this case. 

Are there such things as premonitions? There is at 
least impressive evidence for them, I myself—shall I 
blush to say it?—have had exactly four dreams in my 
life of such vividness and such fearful intensity of 
emotion that they stand out in my real 
occurrences. Three of these were coincidental, while I 
do not ‘recollect that I ever had any other dream which 
attracted my attention because of coinciding facters 
which were at all impressive. 

In one of these four dreams I saw a woman who had 
brought to the place her own death warrant, written 
in the color of blood. She remarked, “I am not afraid 
to die but will you hold my hand? She took my hand 
and I felt its firm grasp as the light went out and it 
became dark. Then I became conscious that her head 
was removed from her body and I felt the wet blood 
upon her hair. Then her teeth opened and shut gently 
several times upon my hand. I woke with the grue- 
feeling that the head was still living after 
separation. 

I told this dream to two persons whose testimonies 
I have. On the next day but one the particulars which 
coincided appeared in the papers. <A few hours 
before my dream a woman disappeared from her New 
York home in a demented condition. About twenty-four 
hours after my dream, at midnight, she laid her neck 
upon the railroad track about six miles from my home. 
Her head was cut off as clean as if by a hatchet. The 
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Dr. Hyslop (standing ‘at the left) and the famous “trumpet medium,” Mrs. 
Blake, who was the subject of many investigations, 
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Miss Theodosia B. Prince, known in psychic litera- 
ture as “Doris,” formerly the most remarkable case 
of multiple personality ever investigated. An ex- 
ample of her automatic writing is given below 


death was voluntary. She went to her place of execu- 
tion, it teok place in the dark, her name was “Hand” 
the word which most frequently appeared in the im- 
agery of my dream, there was found by her body a 
letter which said that her head would be living after 
it was cut off. These are the facts, make of them what 
you will. This dream may possibly have been a tel- 
epathie one, but what of another? 

On January 8, 1902, (1) a train was standigg in a 
tunnel in New York City; (2) with the rear end pro- 
truding; (3) another train dashed into it; (4) by a 
head-on collision; (5) the wreckage was piled up and 
a number of deaths and injuries resulted; (8) then 
men came and cut away at the wreckage to free the 
victims; (6) then scalding steam broke out in volume; 
(7) more disaster to human beings resulted from this 
Attention is called to the order in the details. 

About four hours before the real accident I dreamed 
all the particulars exactly as above related with fearful 
vividness and stress of emotion. For fully fifteen 
minutes after my wife awakened me I still seemed to 
hear the shrieks of anguish and the hissing of the 
steam. I remember the whole today as if it had been 
really witnessed. 

Was this telepathy? It could not be. Was it chance? 
If so, will someone explain to me the law which caused 
my three proved coincidental dreams to occur in the 
group of four out of a lifetime marked by specific 
qualities of vividness and emotionality? Of course I 
am much ashamed of having had such dreams, but 
having had them would like to know what to do with 
them. Shall I admit that there is “something in” the 
“Hand” one, on the basis of telepathy? Then am I 
te rule out that of the collision, where the coincidences 
are just as prenounced, since it cannot have been of 
telepathic origin? 

Mediumistic Messages. We are told that these are 
all contemptible, trivial, unevidential, by those who 
will not study the facts or discuss any case upon which 
we place emphasis. The fact is far otherwise. 

My foster daughter, “Doris,” was formerly one of 
the most extraordinary examples of multiple personality 

a phenomenon which all psychologists recognize—ever 
studied, Five months after she had attained normality 
Dr. Hysiop brought her from California as a subject 
of experimentation with his psychic, Mrs. Chenoweth 
of Boston. Well known as the case is now, no line 
had then appeared in print about her. She had never 
lived within 500 miles of Mrs. Chenoweth, and there 
was no possible opportunity of leakage of facts about 
irr. Dr. Hyslop himself knew almost nothing of her 
early life. The medium was never told whether a man, 
a woman or a child was to be the next sitter, and was 
always put into a trance before the sitter was brought 
in. Doris, selected out of a hundred millicns and 
brought 3,000 miles, sat down behind the medium and 
was not allowed to speak. Every word uttered by Dr. 
Hyslop is a part of the record. The automatic writing 
began, and the very first which was written was “John 
K.,” the name and initial of her living father. Any- 
thing remarkable about that? Not if it were simply 
John, but John E. is a very different matter. There 
are twenty-six letters in the alphabet, and anyone of 
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them may be coupled with any one of many names, 
Presently the mother, really deceased, professed to 
communicate, and in a half dozen sittings poured out 
facts correctly related to the daughter and to herself, 
and which would not have been true as related to any 
other of her children. The mother’s name was given, 
“Emma,” and the sitter’s very peculiar real name, 
Brittia, was written as nearly as “Bretia,” and pro- 
nounced orally by the medium as the family pro- 
nounced it, “Britta.” Besides the facts and incidents 
given there came many passages describing the very 
singular conduct of the daughter growing out of its 
psychological character, but with no hint of under- 
standing of the “multiple personality” explanation; 
the description was in terms of conduct, exactly as it 
would have been if the mother had been living, and 
was photographic in fidelity, so far as it went—and it 
went pretty far. Suddenly there was interjected a 
message purporting to be from Dr. Richard Hodgson, 
which at once stated that this was a “case” like one 
which he had known, named Dr. Morton Prince as the 
man connected with the other case, and then named 
the case—“the Beauchamp case.” Now it happens that 
the Beauchamp ease is the nearest known prototype to 
the afterwards published Doris case, then utterly un- 
known. Dr. Hodgson had personally known the Beau- 
champ case in his lifetime. But Doris was now splen- 
didly healthy and normal-appearing. Even if the medi- 
um had been able to see her and converse with her 
she could never have suspected that there had been any- 
thing unusual with her. There was not one chance in 
many millions of such a thing being said of an unseen 
and unknown sitter and being correct. And yet this, 
and nearly all others of about a hundred statements 
of facts purporting to come from the mother and Dr. 
Hodgsen were true of this girl. Suppose I cited just 
ten statements (including the one just referred to) 
which every intelligent person would say had not one 
chance in twenty of being correct by guess, taken sep- 
arately ; then seeing that they are selected so that none 
of them implies another, what chance had they of being 
correct in combination? One chance in 10,240,000,- 
000,000. I assure the reader that the rest of the facts, 
though not all were correct, do not subtract from, but 
rather add greatly to the tremendous odds which the 
doctrine of guess would have to face in this case, as my 
little book now in preparation will show. 

My psycho-analytical friends have said that if they 
could analyze Mrs. Chenoweth—one stipulated “for six 
months”’—it would be probably found that all these 
utterances were based upon experiences of the medium 
herself. And I do not doubt that they could find that 
she once knew someone named Emma—most people 
have; that she was fond—or the reverse—of a Johnnie, 


which fact might suggest “John E.” The various par- 
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ticulars regarding conduct might be ingeniously spliced 
together out of details regarding various odd children 
whom she had known; and perhaps there might be 
found some complex regarding “Bert’s ear” or a pair 
of breeches which might be supposed to give founda- 
tion for “Bretia” and so on. If given “six months” | 
could contrive to find combinations myself. But how 
would all this help as an explanation of the literal and 
amazing correspondences with the past of the girl who 
was the sitter? Granted that the medium had been 
greatly interested in reading about the Beauchamp 
case; that would not make easier the puzzle of how 
her automatic writing came to declare that an un 
known and unseen sitter picked out from the pepulation 
of the United States was a case of the same sort, when 
all her voluminous scripts in possession make no such 
remark concerning any other sitter. 

A friend of mine well known to the public because 
of his incessant attacks upon every claim to the super- 
normal, the evidence of which he disdains toe study, 
told me that the case I have just sketched might not 
earry its clues on its face, dnd he had net time to 
search for them. I who have studied these matters 
forty times as much as he, and have unearthed a host 
of frauds and delusions by my own analysis while he 
has depended for his solutions mostly on the efforts 
of others, tell him that I have taken time to study this 
case as thoroughly as any other, and that it does not 
carry its clues on its back, either. 

Another eminent sceptical gentleman publicly ac- 
cepted my invitation to attempt an analysis and ex- 
planation of the same case, on a “normal” basis. He 
has had the documents in hand for more than three 
years, and I am still waiting. 

In an article of this length, covering a number of 
types of phenomena, I can give only hints of the nature 
and volume of facts which exist. There is not space 
to discuss theories, particularly in reference to the 
mediumistic type; but I am far from satisfied that 
telepathy is the universal solvent. In two printed 
eases, I think that I have fairly demonstrated that, 
against great odds as to chance, facts unknown to any 
living person were revealed. 

The scope for illusion, that prevalent source of error 
where physical phenomena are in question, is small in 
phenomena of a mental type, and can be completely 
eliminated by a correct methodology. In spite of all 
fraud and delusion, all hasty inference and possibilities 
of chance, and in spite of all the vagaries of devotees 
and credulities of would-be but ill-equipped investi- 
gators, there remain like boulders in the field of 
psychical research facts which will not yield to the 
scrutiny of the detective, dissolve in. the acid of the 
critical analyist, or crumble under the blows of the 
logician. 
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A reproduction of an actual sheet of automatic writing obtained by Dr. Prince through “Doris” and 
referring to the raps which he describes in this article 
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= General view of Leptis Magna leoking toward the Thermae, or Roman Baths. In the foreground are three of the two hundred-odd arab convicts now engaged 
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f , How Important Is Leptis Magna ? 

of all . . * ‘ 

iliti Dr. Bruno Rosselli, Professor of the Italian Department at Vassar College, 
ities recently set scientific circles astir by his account of the discovery and excavation 
rotees of the lost city of Leptis Magna—one of the most important developments in the 
ivesti- field of archeology during recent years. With perhaps over-much enthusiasm, the 
ld of first reports were heralded as a_ startling development which far exceeded in 

_ & scientific value the exacavation of Pompeii. 

o the Leptis Magna is important but it is hardly fair to compare it with the famed 
f the Pompeii, because the former will probably contribute to archeological knowledge 


a fund of information along entirely different lines than that which has already 
been gleaned in Pompeii. As Professor Rosselli points out, Pompeii was a provin- 
cial eity which was buried almost instantaneously and in toto. The city has there- 
fore yielded a mass of valuable data on the life and manners of the times. Leptis 
Magna on the other hand, was an imperial city built (A. D. 175-200) by Septimius 
Severus, a Roman emperor who was himself a native of the town. 

Architecturally, Leptis Magna is magnificent. The imperial palace, the baths 
and the doeks bear evidence on this point although the Thermae, or roman baths 
are the only buildings which have actually been excavated down to what was once 
the street level of the ancient city. 

This city was built and buried in sand during a mysterious period in history 
about which there is little authentic information. It appears likely therefore, that 
much of direct historical value will be found in this city which has been buried 
and preserved in sand for so many centuries. The original excavations were begun 


by Prof. Bartoccini during the winter of 1923. - acnenenatee a - a 
AB ieee neste ae stor nn therestlbae ensted ote cl OTE COT Map showing the location of Leptis Magna—about 100 miles east of Tripoli 


f the 


The docks at Leptis Magna once the waterfront of Rome’s granary. They are The lettering over the main entrance to the imperial palace at Leptis Magna 
the mest perfect examples of Roman walls in existence and the only examples reads, “PERATOR CAESAR LUCIUS SE” which conclusively proves that it is 
which have come down to us through the centuries without change the palace dedicated to Septimius Severus, a roman emperor born in Leptis Magna 
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An Editorial and Two Announcements 








Lessons From a Tragedy 

T THE Dayton air meet of 1924, the airplane 
piloted by Captain Burt E. Skeel of the 
Army, apparently disintegrated in the air 
—_———— just as the Captain was beginning the race 
for the The fragments of the 
uirplane and the body of its pilot were driven deep into 
the soil of the fieid, upon 
ground that a quicksand. 
It is difficnit to be sure just why 
curred. Reports of eye witnesses agree that 





| 
Pultizer speed trophy. 
aviation which is located 
was once 
this accident oc- 
the air- 
One wing or a part 
of a wing was detached while the airplane was still 


plane came partially te pieces, 


in the air. The question is why this happened. 

In the beginning of a race for high speed it is the 
custom to climb high Into the air, make a sharp dive 
and then flatten out just before crossing the starting 
line. Thus the speed accumulated on the dive gets the 
ship off with This 
plan was being followed by Captain Skeel. 

It is conceivable, therefore, that the strain put on the 
wings of his airplane by the sudden flattening at the 
end of his dive may have been too much for the wing 
But this is unlikely. 


a speedy start on the race itself. 


structure, Some witnesses report 
that the ship seemed te come apart before 
had been flattened out. Furthermore, the fact that the 


fragments hit the ground with such tremendous force 


its course 


argues for a much higher speed than would be attained 
free fall after the had 
Everything indicates that the ship came apart, for some 


by mere ship disintegrated. 
reason, while it was still in its downward dive toward 
the starting line 

The most probable cause for such an accident is a 
failure of the propeller, On a steep dive the propeller 
ceases to be an airscrew driving the airplane. It be 
comes a windmill revolved by the speed of the airplane. 
It may attain a speed much greater than that for which 
it was designed. It drives the engine instead of being 
driven by it. 

Some of the fragments of the propeller picked up 
after the Dayton are reported 
along the laminations of the wood, instead of crosswise 
breaks. Such 
but it reinforces the conclusion drawn from other evi- 
dence, to the effect that the propeller pulled apart be- 
eause of the centrifugal force due to the high diving 
speed. This unbalanced the engine. The consequent 
vibration literally shook the airplane apart. 

Two questions arise. Why was a wooden propeller 
used instead of a metal one? Is it worth while to 
attain high-speed records by the dangerous expedient 
of high diving at the start? Doubtless there is a satis- 
factory answer to the first question. It is hard to see 
any answer to the second question except a negative one, 


crash to show splits 


evidence must not be over-emphasized 


Records or Utility? 
HE Dayton conclusion 
which is becoming more and more apparent 
to those who follow the progress of avia- 
tion. It is this. The striving for greater 
and greater speed records has gone far enough. 

At the beginning of the maximum speed 
of airplanes was about 100 miles an hour. By 1919 
this had climbed to about 150 miles an hour. Then came 
the offering of the Pulitzer trophy and the records be- 
gan to climb again. Last year at St. Louis, Lieutenant 
Al Williams flew at a speed of more than four miles a 


tragedy reinforces a 





war the 


minute over the 120-mile course. These records are 


made with airplanes built solely for speed. Everything 
—even, one fears, the safety of the pilot—is sacrificed 
to that single end. 

There is no doubt that 
further increased. Even if the rules be altered to pro- 
hibit the superlatively dangerous initial dives like that 
which killed Captain Skeel, much greater speeds than 
any present record will be, not safe, but possible. Cer- 
tain improvements of design that are already evident 


speed records can be still 


will help this. 
tests, to the 


The biplane wing will give way, in speed 
cleaner monoplane. The _ retractable 
chassis is already in use on some designs of high-speed 
ships. The wing may be designed so that its cross- 
section can be changed in the air, opposing a very thin 
profile after the ship has attained a relatively high 
speed. Records of 300 miles an hour or even more 
seem quite within our reach. 

But are these worth while? May it not be a better 
policy, even from the military point of view, to delay 
further speed development of the fast racers and to 
allow the slower fighting ships—already at 180 miles 
an hour for single-seat pursuit airplanes—to overtake 
the development of the racer? 

It is a common charge that American aviation, while 
obviously successful in securing speed records and in 
developing fighting qualities, has lagged seriously be- 
hind Europe in the perfection of commercial craft. 
This charge is not really justified. At the Dayton meet 
more than 200 airplanes flew in from other airports 
carrying visitors to the meet. 
three landings. <A Stout airplane from 
Detroit with a pilot, mechanic and six passengers. 
This does not look as though America were as utterly 
lacking in commercial aircraft as some writers would 
have us think. 

Nevertheless, 


There were only two or 


forced flew 


the development of the commercially 
useful qualities of comfort, safety and dependability has 
unquestionably lagged behind the development of speed. 
Let us have some outstanding reward like the Pulitzer 
trophy to honor and to encourage the accomplishments 
of the commercial ship. 


An Announcement 

Y CONSIDERATIONS like those outlined in 
the preceding paragraphs the Screntirex 
AMERICAN has been induced to inaugurate a 
new department. It will be a department 
of the use of aircraft. In this department, the first 
installment of which will appear in our January issue, 
we will present the news, the prospects, the hopes of 
the pilots and designers who are helping to make air- 
craft useful. 

The department will be conducted by Professor Alex- 
ander Klemin, Professor of Aeronautics at 
New York University. 
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The Eclipse Investigation 


Many enrolments have come in for the radio 
investigation of the total solar eclipse of Janu- 
ary 24, 1925, as announced on page 312 of the 
SCIENTIFIC AMERICAN for November. A few more 
are needed. 

If you are willing to listen to special signals 
which will be broadcast for about thirty minutes 
during the eclipse and to report what you hear, 
you may assist us to determine the mysterious 
effects of the sun on radio transmission. 

Write us now and enroll. Be sure to send us 
ALL of the following information: 


1. Your name and mail address. 

2. What is the make and design of your radio 
receiver? 

8. What kind and size of antenna do you use? 

4. Do you use storage batteries or dry cells? 

5. Are you located in open country or in town? 

6. How long have you been a radio fan? 

7. If you have an amateur license will you be 
willing to send signals if we ask you to, in- 
stead of listening? 

Address: 


The Eclipse Editor, 
SCIENTIFIC AMERICAN, - 
2383 Broadway, New York, N.Y. 


Full instructions will be sent you later and will 
be printed in the SCIENTIFIC AMERICAN for Janu- 
ary, 1925. On page 379 of the present issue there 
is some account of the public observations asked 
by the American Astronomical Society. These, 
too, we will describe in detail in our next issue. 




















Another Announcement 


N THE opposite page is an account of what 
may prove to be one of the most revolu- 
tionary discoveries of all time. The economic 

revolution — often preached, more often 
feared—will never come about through soap box ora- 
tory. It may result either from a flood of cheap gold or 
from the discovery of some way to tap atomic power. 
Both of these possibilities are bound up with investiga- 
tions of atomic transmutation, like those reported by 
Professor Miethe and which we are now repeating in 
the United States. 

The field of atomic science has been characterized 
in the past ten years by some of the most remarkable 
and far-reaching discoveries that science has ever made. 
The Screntiric AMERICAN intends to keep its readers 
abreast of the progress of research in this realm of the 
tiny but marvelous atom and electron, 

Atoms are so you remember, that millions 
of them can lie side by side on a pinpoint. Electrons 
are smaller still. 














small, 


Criticizing Professor Einstein 

[ MAY seem a far cry from the tiny dimen- 
sions of the atom to the vast astronomic 
dimensions contemplated by the Einstein 
Theory of Relativity, with its bending of 
light rays by a foot or two in a billion miles and its 
universe that curves back at some vast distance, upon 
itself. 

But actually the Einstein Theory and atomic physics 
are never far apart. The mathematical formulation 
of the Relativity Theory has been of the greatest aid 
in the elucidation of atomic structure. Conversely, the 
best evidence that exists for the essential correctness 
of the Einstein it seems to us, in the 
field of atomic physics and not in the field of astronomy. 

It is perhaps fortunate for the ideas of Professor 
Einstein that this atomic evidence exists. During the 
past year there have been two vigorous attacks on the 
Einstein point of view; one by Professor T. J. J. See, 
of Mare Island, California, the other by Professor 
Charles L. Poor of Columbia University. Both have 














theories lies, 


been based mainly on doubts of the astronomical 
evidence. 

Among the famous three proofs of the Einstein 
theory there were two that were astronomical; the 


proof from the deviation of light rays that pass close 
to the sun and the proof derived from the slight ir- 
regularity in the motion of the planet Mercury, an 
irregularity left unexplained by the ordinary, New- 
tonian theory of planetary motions. Professor Poor 
attacks both of these proofs. Professor See confines 
himself, in the main, to the first of them. 

Professor See’s attack can be dismissed in a word. 
He believes that Einstein’s mathematical calculations 
are wrong. In fact it is See that is wrong. The best 
mathematicians in the world have repeated Hinstein’s 
calculations. They are unquestionable. 

The argument of Professor Poor is a much stronger 
one. He points out that the deviation of the light rays 
past the sun is a very difficult matter to measure with 
accuracy and that the data obtained are susceptible to 
other interpretations. This is undoubtedly true. As 
to the irregularity of Mercury, Professor Poor suggests 
that it is equally well explainable by the assumption 
of some distributed matter in space, an assumption for 
which there is much other evidence. 

But the great strength of the Theory of Relativity 
does not lie in two supposed astronomical 
“proofs.” It lies in its successes in atomic physics. 

For example, Dr. Sommerfeld, of Vienna, used the 
Einstein equations of motion to work out the orbits 
of the electron particles in an atom of hydrogen. From 
this he predicted what would occur in the light spec- 
trum given out by glowing hydrogen. It did occur. 
This is only one instance out of many. 
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Why We Are Trying To Make Gold 








OR more than three hundred years the best 
scientific minds of the world—for the ancient 
alchemists were, in their day, the very flower 
of science—strove without cessation to make 

gold out of some baser metal. They failed. The mys- 

terious “philosopher’s stone” of which they had read in 
still more ancient books and which was believed to have 
the power of turning everything into gleaming gold, 
this magic talisman persistently eluded all search. 

Finally the sensible men of the world grew gradually 

to believe that all this effort Alchemy 

fell into disrepute. 

And now, after another two centuries, the secret of 
making gold seems to have been discovered by accident. 
Where the labor and intelligence of so many thousands 
of alchemists came only to failure, a German college 
professor seems to have succeeded by absolute luck. 
His magic wand is not any mystic stone of the philoso- 
phers; it is the more modern magic of electricity. 

This, at least, is what most of the scientists of the 
world are now inclined to believe as a result of the 
remarkable observations recently published by Profes- 
sor Adolf Miethe of the Charlottenburg Technical Col- 
lege, near Berlin, and mentioned briefly in the Scren- 
TIFIC AMERICAN last month. 

Professor Miethe was not searching for the philoso- 
pher’s stone; far from it. He was ‘engaged in re- 
searches on ultra-violet light. To procure this light in 
suflicient intensity he employed a quartz lamp contain- 
ing the vapor of mercury, the liquid metal familiar 
to everyone under its other name of quicksilver. The 
vapor of mercury was contained in a bulb made of 
fused quartz. Through this vapor there was passed 
a powerful current of electricity. After a time Pro- 
fessor Miethe noticed that the inside of the quartz bulb 
had become coated with a black film. He analyzed this 
film. It proved to contain gold. 

This was astonishing but it might be accidental. The 
professor started afresh. He got some new mercury 
and carefully purified it. He divided it into two por- 
tions. One portion he placed in his quartz lamp and 
then ran the lamp for two hundred hours. On analysis 
gold was found in the mercury that had been in the 
lamp; no gold was found in the other portion of the 
same mercury, the portion that had not been exposed 
to the electric current. The lamp itself was then taken 
apart and analyzed. No gold was found in any part 
of it. The conclusion was inevitable that a very little 
gold had been created somehow during the operation of 
Presumably it came from the conversion of 














was useless. 


the lamp. 
a few of the mercury atoms into atoms of gold. 

That is matter stands as these para- 
graphs are written. Admittedly the experiment needs 
confirmation. But Professor Miethe is a scientist of 
distinction. His precautions seem to be adequate. 
There is not the slightest question of his honesty. On 
the contrary there is every reason to believe that he 
has actually done what he thinks that he has done. It 
is probable that the secret of the philosopher’s stone 
has been found. 

If this is true it is one of the most important scien- 
tific discoveries ever made and not all of its importance 
is scientific. Gold is not only beautiful and scarce and 
valuable; it is also the basis of modern finance. 

When you pay a bill with a check you use a piece 
of paper the actual value of which is nothing. Your 
creditor accepts it because he knows that he can take it 
to the bank and get money for it. Even the money that 
he gets at the bank is likely to be paper money. If so, 
it is, in reality, as valueless as the check. The accept- 
ability of a banknote in ordinary business rests upon 
the knowledge that such a note can be taken to the 
United States Treasury and exchanged, under proper 
terms and conditions, for the only real money in the 
world, that is, for gold. 

The entire vast structure of modern business is built 
upon a metal and a fact of psychology. The metal is 
gold. The fact is that men all over the world believe 
that gold is valuable. 


where the 


Now suppose that Professor Miethe or someone of 
his successors is able not only to make gold but to 
make it cheaply, so that gold becomes as common as 
iron or portland cement. We could build our houses 
of gold, which would be both beautiful and useful, for 
gold does not rust. But it is extremely unlikely that 
many of us would have funds to build houses with or 
would be alive to live in them if we had. 

A sudden destruction of the belief that gold is valu- 
able would wreck the fabric of business in a day. 
Starvation, war, pestilence would not be far behind. 
The modern world is a business world. Wreck busi- 
ness and the world goes with it. Cheap gold, suddenly 
acquired, would wreck civilization far more surely 
than all the panies and thieveries and wars of history. 

Why, then, has business survived without even a 
ripple the announcement of Professor Miethe’s discov- 
ery? Merely because his process is not cheap. It costs 
him thousands of times as much to make his gold from 








What We Hope To Do 


Professor Adolf Miethe, of Berlin, reports 
that he has converted quicksilver into gold. 
The Sctentiric AMERICAN is now arranging 
for the repetition of this experiment. 

If the transformation of quicksilver into 
gold is confirmed, we will endeavor to dis- 
cover exactly what conditions control the 
conversion. 

We will obtain data for an estimate of 
the cost. 

We will make the best possible estimate 
of the time—if ever—when the world will 
have to face the threat of cheap gold. 

We will communicate the results of this 
investigation to the public unless, as a matter 
of public policy, it seems wise to delay their 
publication. 




















quicksilver as it would to go and buy some gold in the 
nearest jewelry store. 

But this expensiveness of the method may not be 
inevitable. Most things cost a great deal when they 
are first discovered. The original electric lamp cost, it 
is reported, more than a thousand dollars. Now you 
can buy a better one for thirty cents. 

The important fact, therefore, about the gold-making 
process of Professor Miethe is the possibility that it 
may be cheapened. Fortunately this is not likely to 
happen suddenly and it is only a sudden flood of cheap 
gold that constitutes a threat to business. If the de- 
struction of gold values can be foreseen it will not be a 
menace. We can shift the basis of world credits to 
something else; for example to the “commodity dollar” 
suggested some years ago by Professor Irving Fisher, 
a monetary unit the value of which is determined by 
the average market value of a number of basic com- 
modities like wheat and coal and steel. 

The great need of the present situation, therefore, is 
more facts. Does the Miethe process really make gold? 
Exactly what does it cost? What are the prospects of 
cheapening it? Can we expect ever to make gold more 
cheaply than we can mine the natural gold from the 
arth? How soon, if ever, can we expect such cheap 
gold to be available? 

Given these facts the governments and financiers of 
the world can prepare for whatever is probable. They 
can take steps to control the gold-making process if 
that is possible. Or they can prepare the structure of 
finance for an easy transition to whatever other stand- 
ard of values seems necessary or most desirable. 


Considerations like these have impelled the Scren- 
TIFIC AMERICAN to organize a careful repetition of the 
Miethe experiment in an American laboratory. Ar- 
rangements have been made for the cooperation of 
Professor H. H. Sheldon and Dr. Nicolas Rashevsky 
of the Washington Square College of New York Uni- 
versity, two distinguished physicists already well known 
to readers of the ScrENTIFIC AMERICAN, The ScrIeNTIFIC 
AMERICAN is supplying funds and is lending all of its 
own facilities to the work. The object of this work is 
not merely to make gold. It what it 
will cost to make gold. 

Mere artificial gold would have tremendous scientific 
interest; it’ might be useful in many ways in scientific 
experimentation ; unquestionably the process would give 
us deeper insight into the many unsolved problems of 
atomie structure. But these things, interesting as they 
are, are not the impelling motive of the ScrenrTiric 
AMERICAN. What does impel us is the duty of fore- 
seeing, so far as may be possible, what is likely to 
happen to gold as a medium of exchange and a standard 
of financial values. That is what we hope to discover ; 
what we hope to be able to make public in future 
issues or to communicate—if it seems that secrecy. is 


is to discover 


necessary—to the leaders and directors of the world’s 
finance. 

A sudden debacle of values based on gold would be a 
world misfortune beside which wars and earthquakes 
and the Black Death are mere mild annoyances. The 
one thing that will surely prevent such a debacle is 
advance knowledge of its imminence. That advance 
knowledge the ScreNTIFIC AMERICAN believes it its duty 
to provide if it be humanly possible to do so. 

What scientists have learned in recent years about 
the structure of the atom provides a sound theoretical 
basis for Professor Miethe’s claim of the conversion of 
mercury into gold. It is now believed, you remember, 
that the atoms of all chemical elements are composed 
of two kinds of electric particles; negative particles 
called electrons and positive particles called protons. 

All of the protons and some of the electrons in any 
given atom are believed to be concentrated in what is 
called the nucleus, at the atomic center. 
plays in the atom the same role as the sun does in our 
Around this 


This nucleus 


solar system, it holds the atom together. 
nucleus revolve the remainder of the electrons, just 
as our earth and the other planets revolve around 
the sun. 

In the atom of gold there are 79 of these planetary 
electrons and in the atom of mercury there are 80 of 
them. That is, if you could knock one electron planet 
permanently out of the mercury atom you would have 
an atom of gold. 

It is easy to knock out this one electron temporarily 
but that does not do any good. The electron comes back 
again. It is believed that to knock out the electron 
permanently we must alter the nucleus of the mercury 
atom, we must give it a lessened electric attraction so 
that it will not hold more than the 79 planetary elec- 
trons which characterize the atom of gold. 

There are two which this 
might be done. One way is to remove from the nucleus 
one of the positive particles or protons. 


ways, theoretically, in 
This would 
decrease the electron-attracting power of the nucleus 
by one unit and make it able to hold only 79 planetary 
electrons instead of 80. The other way is to add to 
the nucleus one electron, thus neutralizing internally 
one of the available electron-holding units of the nu- 
cleus. This would affect the number of external elec 
trons as before, decreasing it from 80 to 79. 

Readers of the ScIENTIFIC AMERICAN will be hearing 
more about these atomic changes as our experiments 
proceed and as we are able tc publish the results. In 
the meantime it is interesting to consider whether the 
ancient alchemists, so thoroughly discredited for soe 
long a time, may not have made gold after all. Many 
of them claimed to have done so. A number claimed 
to have done so from mercury. Possibly they really 


did. 
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Loudspeakers of Today and Tomorrow 

NE of the anomalies of popular radio is that a 
C five-dollar pair of ear phones will produce better 
music than a fifty-dollar loudspeaker. Indeed, dyed- 
in-the-wooi music lovers who have finally succumbed 
to the musical charms of a radio receiving set have 
for the most part steadfastly stood by ear phones and 
refused to consider the loudspeaker. 

The popular conception of a loudspeaker is that of 
any sound-producing device equipped with a horn and 
used in conjunction with a radio receiving set. Thus, 
we find all kinds of horns used with radio receiving 
sets and ordinary telephone receivers. One or both 
telephone receivers are connected with the horn so 
as to project the sounds into the room and do away 
with the necessity of clamping the receivers to the 
instances one or both telephone re- 
ceivers are clamped to the usual phonograph tone arm, 
so that the phonograph horn may be used for project- 
ing the radio music or speech. 

Devices of this kind are not to be considered in the 
They are merely impro- 
make-shifts. The usual telephone receiver 
is designed to produce sufficient sound for use as an 
ear phone. The vibrations of its diaphragm are just 
sufficient to vibrate that amount of air which is trapped 
between it and the ear drum when the receiver is worn 
in the conventional manner. In order that the same 
receiver may work with a horn, it is necessary to in- 
crease the amplitude of the vibrations—the stroke of 
the diaphragm, so to speak—and in this manner a 
greater volume of air is set vibrating so that sounds 
may reach the distant ear of the listener. Thus, we 
overload the receiver, with the result that its dia 


ears. In soms 


same class as loudspeakers 


visions or 


strikes the pole pieces of the solenoids or 


and some distortion is bound 


phragm 
bobbins inside the case, 
to take place. 
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The Three Classes of Loudspeakers 

pee real loudspeaker results—sound volume com- 

parable with the conventional phonograph—it is 
necessary to use one of the three classes of real loud- 
speakers. For the purpose of ready identification, 
standard loudspeakers may be divided into three broad 
classifications, namely: First, loudspeakers of the 
plain electro-magnetic type, which are merely modified, 
standard telephone receivers, and which operate on the 
output of the standard two-stage audio amplifier; 
secondly, the electro-mechanical type, in which the 
magnetic pull of the solenoids or electro-magnets is not 
applied directly to the diaphragm, but instead is ap- 
plied to a member known as the armature which, in 
turn, transmits the mechanical equivalents of the vary- 
ing magnetic pull to the diaphragm through a series 
of levers and links, thus supplying mechanical ampli- 
fication: thirdly, the electro-dynamic type, with its 
powerful magnetic field in which is placed a movable 
coil through which flows the audible current, and which 
is connected with the diaphragm. 

The plain electro-magnetic type is by far the most 
common today. It is practically an outgrowth of 
the table-talker, with a more powerful telephone unit 
and usually some means of varying the air gap be 
tween the pole pieces and the diaphragm. The ability 
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to vary the air gap is highly desirable, since, with 
powerful signals the air gap must be increased so that 
the diaphragm, now greatly flexed, will not strike the 
pole pieces and cause a hum or chatter, while with 
weak signals, the air gap must be reduced to a mini- 
mum so as to conserve the weak magnetic variations. 

In the electro-mechanical type of loudspeaker we find 
a more intricate form of construction for transfer- 
ring the electro-magnetic pull to the diaphragm. The 
electro-magnets or solenoids actuate an armature, 
which in turn operates the diaphragm through a series 
of amplifying levers. The diaphragm may be of mica, 
bakelite, aluminum or any material other than iron, 
since the diaphragm need not be paramagnetic, as in 
the case of the electro-magnetic type. In this manner 
it becomes possible to obtain better acoustic properties. 
The electro-mechanical type takes care of powerful and 
weak signals alike, since there is no delicate air gap 
to adjust between the pole pieces and the diaphragm, 
although some makes have an adjustment for regulat- 
ing the clearance between the armature and the electro- 
magnet poles. 

Finally, we come to the electro-dynamic loud-speaker, 
which makes use of a powerful electro-magnet with 
a small air gap, as well as a very small coil of 
fine wire attached to the diaphragm and free to 
move in the air gap. The little coil is connected 
with the radio set or amplifier. As the fluctuating 
current of the radio set or amplifier passes through 
this little coil, it sets up a magnetic field which reacts 
on the powerful magnetic flux surrounding the small 
coil, causing the latter to be strongly forced out or 
drawn into the powerful magnetic field. The coil is 
forced in or out in exact accordance with the fluctua- 
tions of the current which passes through it; and, since 
it is rigidly attached to the diaphragm, the latter has 
to follow its motion and in so doing it produces sounds. 
Thus the diaphragm translates the voice or music 
current coming from the radio set into audible signals. 
Due to the intense magnetic field in the air gap, the 
slightest current flowing through the little coil results 
in considerable movement of this coil and the attached 
diaphragm, which in turn means loud signals. 

The electro-dynamic loudspeaker has several points 
in its favor. First of all, it is capable of great sound 
volume for a given input of energy. It will not blast 
or buzz as the result of excess current, since there are 
no moving parts that can come in contact with sta- 
tionary members, as in the electro-magnetic type. It 
will take care of weak signals as well as powerful ones, 
without adjustment. Still, by regulating the strength 
of the magnetic field, it is possible to control the sound 
volume in a most delicate manner, without reducing 
the sensitiveness. 


The Loudspeaker as a Musical Instrument 
HE novelty of radio reception having worn off, since 
radio broadcast is now an everyday occurrence, the 

radio audience has developed quite a critical ear. Radio 
engineers have not been slow to realize the growing 
insistence on real music from radio receiving sets, and 
the acoustical end of radio reception has received due 
study from men trained in the handling of acoustic 
problems. This work is reflected in many of the 
present-day loudspeakers. Aside from the proper elec- 
trical design and construction, such loudspeakers must 
have horns especially designed for the electrical mech- 
anism, the parts must be properly balanced, there must 
be no loose connections which might cause extraneous 
sounds, the materials used must have the desired 
resonant properties, and so on. 

While even the best loudspeakers used heretofore 
have not as yet approached the realism of the head 
phones, that goal is being approached by leaps and 
bounds, especially since radio engineers have come to 
realize that the usual horn type of loudspeaker has 
its limitations, in that a horn that would reproduce 
accurately the full range of the musical scale, par- 
ticularly the low notes, would be too large for ordinary 
use. The present trend toward more realistic loud- 
speakers seems to be in the direction of hornless loud- 
speakers on the one hand, and multi-loudspeaker units 
of different ranges of pitch, on the other. The former 
gets away from the resonant effect of the usual horn 
with its serious limitations as regards range of pitch, 
while the latter, admitting the limitations of any given 


horn, makes use of two or more horns, each of a 
certain range of pitch, the group of horns being ar- 
ranged so as to operate at one time. Properly designed, 
the voice or music currents will automatically select 
that horn and diaphragm best suited for the pitch to 
be reproduced. Already, one radio set has made its 
appearance with a built-in multiple loudspeaker of this 
type, and no doubt more must follow. 


The Hornless Loudspeaker 

HE best example of the hornless loudspeaker is that 

developed in the laboratories of the American Tele- 
phone & Telegraph Company and the Western Electric 
Company. The design of this loudspeaker is such that 
the low notes of the ‘cello, organ and piano, and the 
brass instruments of the lower register, are faithfully 
reproduced. This gives to the reproduction of instru- 
mental music true depth and richness, thus making it 
satisfy the most exacting musical ear. While par- 
ticular stress has been laid on the reproduetion of the 
low notes, because this is the more difficult, this horn- 
less loudspeaker reproduces the high notes of the scale 
with great fidelity. 

The new hornless loudspeaker, which is shown in the 
accompanying illustrations, projects the sound waves 
in all directions, and individuals may sit at the sides 
of the instrument and hear almost as well as those 
sitting directly in front or at the rear of it. The 
sound projector of this novel loudspeaker consists of 
two cones of specially selected material, having their 
bases cemented together. The apex of one cone is con- 
nected by a driving rod to an electro-magnetic unit that 
responds to current impulses from the radio receiving 
set and thereby causes the cones to vibrate and repro- 
duce the sound that is being sent out from the radio 
broadcasting studio. The cones are approximately 
eighteen inches in diameter, and the distance between 
the apex of the front cone and the grating at the back 
is about five inches. The whole assembly stands ap- 
proximately twenty-one inches high and weighs seven 
pounds. No additional batteries are required to operate 
this loud-speuking device, since it operates on the usual 
two-stage audio-frequency amplifier. 

It is interesting to note how this cone type loud- 
speaker can be mounted. The author has seen models 
arranged in wicker mountings intended for holding 
them on the ceiling of a room, quite inconspicuous and 
out of the way. It is understood that this type will 
also be available in the form of a lamp shade. 

Whether a loud-speaker is of the horn or the horn- 
less type, the truth of the matter is that the horn is 
Just as the phonograph horn di sap- 
peared into more and more attractive cabinets, - 
gether with the “works” of the phonograph, so musi 
the radio loudspeaker horn disappear, either in an 
attractive cabinet of its own, or into the cabinet of 
the radio receiving set, or even into a ceiling fixture 
or lamp shade. 


becoming obsolete. 











of h 
wire 
pen: 
nor 


go i 


chet 
arti 
A 
cate 
sets 
ing 
scal 
mor 
bre: 
ten 
V 
tors 
rep 
onc 
I 
fes: 
the 
or 
mo 
pov 
gre 
al 
tin 
lar 
of 
tai 
tul 
ter 
d 
to 
rec 
in 
shi 





924 


fa 

ar- 
ned, 
‘lect 
1 to 

its 
this 


hat 
ele- 
tric 
hat 
the 
iily 
tru- 
r it 
ar- 
the 
rmn- 
ale 


the 
ves 
les 
ose 
‘he 
of 
eir 
on- 
at 
ng 
ro- 


lio 


en 
ck 
ip- 
en 
ite 
jal 


of 





DECEMBER, 1924 


SCIENTIFIC AMERICAN 


391 


Radio Vacuum Tubes that You Can Take Apart 





In this photograph Professor Holweck points out 
the different units of his power tube, a tube in 
which the vacuum is continually renewed 





SINE of the most annoying things about radio 
is the fact that vacuum tubes will not 
last forever and cannot be easily repaired. 
One touch of the wrong wire to your 
binding post and all the tubes are gone 
in an instant. After a certain number 
of hours of life the tube is likely to go out even if the 
wires are kept where they belong and no accident hap- 
pens. And tubes are not to be bought for a few cents, 
nor are they likely ever to be. The precision that must 
go into their construction is such that it precludes the 
cheap prices that we have come to enjoy for such 
articles as the tungsten-filament electric lamps. 

And the most fragile part of this expensive and deli- 
cate vacuum tube that we all must use in our radio 
sets is the filament. A tiny bit of tungsten wire, cost- 
ing only a fraction of a cent, so small that you can 
scarcely see it inside the vacuum tube, repairable in a 
moment if you could get it out; this is the thing that 
breaks or burns out and cestroys at least nine out of 
ten tubes. 

What wonder, then, that a multitude of radio inven- 
tors have been busy trying to devise some way of 
repairing burnt-out filaments and making the tube fit 
once more for use. 

It has remained for a famous Freneh scientist, Pro- 
fessor Fernand Holweck, to devise a system by which 
the tube can be taken apart at any time for repairs 
or for inspection of its parts. The first of these de- 
mountable tubes were built nearly two years ago as a 
power tube supplying the transmitting wave for the 
great Government radio station at the Eiffel Tower, in 
Paris. Since that time Professor Holweck has con- 
tinued his experiments on these tubes. Tubes both of 
larger and of smaller size have been built; the method 
of pumping out the gas from the tubes so as to main- 
tain a constant vacuum has been perfected; similar 
tubes, firmly sealed in glass but with demountable in- 
ternal parts, have been devised and put to use. 

As yet the Holweck methods have not been applied 
to tubes as small as those used in ordinary radio 
reception. The way now used to maintain the vacuum 
in the larger power tubes is scarcely suitable, as we 
shall see, for use on the home-operated radio receiver. 
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But the successes of Professor Holweck with the larger 
tubes and especially his construction of a glass-con- 
tained tube the parts of which are easily demountable, 
may be regarded, I believe, as the first step toward 
the devising of a smaller tube so constructed that a 
filament fault can be repaired, when necessary. 

The most radical departure of the Holweck power 
tubes from the designs that are usual for high-power 
vacuum tubes is the fact that the tube is attached 
permanently to its own vacuum pump. The vacuum 
in the tube is not created once for all and then left 
alone, as it is in ordinary tubes. It is continually 
renewed by the pump. 

How this is done is apparent from the unit of tube 
and pump with which Professor Holweck is working 
in the photograph reproduced on this page. The vacu- 
um tube proper is the vertical metal cylinder the top 
of which is touched by the finger of Professor Hol- 
weck’s right hand. In the Professor’s left hand is the 
internal framework that carries the grid and the fila- 
ment, shown removed from the tube, just as it is taken 
out when it is necessary to repair it. The vacuum 
pump is the round, barrel-like device below the tube 
itself and to which the lower end of the tube is at- 
tached. 

The filament of the tube is a tungsten wire, as usual. 
The grid, too, has about the character usual in power 
tubes. The plate, however, is a metal cylinder sur- 
rounding both the grid and the filament. Between this 
cylindrical plate and another metal cylinder outside it 
is a space filled with running water. This keeps the 
plate cool during the operation of the tube. 

At the top end of the metal tube that constitutes the 
plate there fits a cap, screwed on with a thread, and 
which carries the leads for the electric circuits. At 
the bottom of the tube there is a ground joint that 
communicates with the vacuum pump. Both joints 
that open into the inner vacuum chamber of the tube, 
as well as the joints of the water-chamber between the 
plate and the outer metal cylinder, are sealed with 
rubber gaskets, the material of these gaskets being 
especially chosen so that it will not discharge any gas 
—or not any more gas than necessary—into the vacu- 
um chamber which it serves to seal off from the air. 
Ordinary rubber gives off a great deal of gas when put 
in a vacuum and cannot be used. 

The vacuum pump works on the rotary principle, 
already much used in physical laboratories to obtain a 
high degree of vacuum. Inside the horizontal barrel 
shown in the photograph there is a metal cylinder, 
mounted on bearings so that it can be revolved rapidly 
by means of the motor the electric terminals of which 
are seen at the right-hand end of the pump in the 
photograph. When this cylinder is revolved it drags 
along with it a film of the air next to its surface. 

Between the outer surface of the revolving cylinder 
in the pump and the cylindrical metal shell that sur- 
rounds it and inside which it revolves, there is only a 
very narrow space. The revolution of the inner cylin- 
der drags along the air inside this narrow space, so 
that the air is pulled over from one side of the pump 
to the other. On the side toward which the air is 
pulled there is an escape hole for the air. On the other 
side—the side from which the air is pulled—there is the 
hole that connects the pump with the tube that is to 
be exhausted. 

This revolving pump is kept running whenever the 
vacuum tube is in use. It not only permits a tube 
construction that can stand a few leaks and that may 
be built, therefore, in such a way that it is demount- 
able; it has another advantage. It permits the close 
regulation of the vacuum in the tube. 

A great advantage of the Holweck tube is that its 
hardness or softness can be controlled. It can even 
be altered while the tube is running. The perfection 
of the vacuum in the tube depends on the speed of 
the pump that is keeping the tube exhausted. If for 
any reason the operator desires that his tube be a little 
softer all that he has to do is to slow up the pump. 
This lowers the degree of vacuum in the tube by allow- 
ing a little more gas to remain in it. Conversely, if a 
higher vacuum is required, corresponding to a harder 
tube, the operator merely increases the speed of the 
pump. 

Tubes built on this system have been constructed to 
deliver as much as 80 kilowatts of power and to run 
with plate voltages as high as 8,000 volts. The largest 
tubes so far built on this model had a cylindrical plate 


about two and one-half inches in diameter and about 
eight inches long. 

This same principle has proved useful, also, in con- 
structing vacuum tubes for X-ray work. The modern 
form of X-ray tube used by surgeons and dentists de 
pends, just as does the radio vacuum tube, on a stream 
of particles of electricity, the electrons, set free from a 
hot tungsten filament contained in a vacuum. Just as 
in the case of the radio tubes, it makes a difference 
whether an X-ray tube is hard or soft. The-hard tubes 
give the short-wave X rays of great penetrating power ; 
the soft tubes give waves of longer wavelength which 
penetrate the bodily tissues much less deeply. 

The glass-contained vacuum tube also invented by 
Professor Holweck and illustrated on this page is not 
attached to a continuously-operated vacuum pump. It 
is exhausted like ether tubes, once for all. Its interior 
metal parts are so constructed, however, that in case 
of any failure of the tube they do not 
thrown away. The glass bulb of the tube can be cut, 
the metal parts removed and repaired and the tube 
pumped out again so that it is as good as new. Ina 
recent address before the Academic des Neience, in 
Paris, Professor Holweck stated that the cost of this 
repair on a 100-kilowatt power tub@ was only about 
five dollars, as against a cost of between fifty and sixty 
dollars for tubes constructed in the usual manner. 

The extension of these important ideas of Professor 
Holweck to the smaller varieties of vacuum tubes used 
by the broadcast listener will come, it is probable, in 
the direction of this glass-contained tube that is evacu- 
ated once for all, rather than from the metal tubes 
maintained at the proper vacuum by the attachment 
of each one of them to its own revolving vacuum pump. 
The latter plan would be too cumbersome as well as 
too expensive for ordinary use. 


have to be 





In this glass-contained vacuum tube the glass bulb 

of the tube can be cut, the metal parts removed and 

repaired and the tube can be pumped out again se 
that it is as good as new 
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A Costly Dump Heap 


The auto junkyard pictured above and located in Chicago is only a small corner of the country’s huge and costly motor dump. Figures made public by 
the Commerce Commission show that out of the 4,000,000 automobiles built each year in the United States, cars to the value of the appalling sum of 
$2,000,000,000 are junked each year 
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The Latest Developments in Bank Burglary 
New Scientific Devices Used by Burglars and How the Bankers Meet Them 





N THE year 1915 a strange thing happened 
in a little bank in Louisiana. On a Mon- 
day morning when the banker came down 
to open his doors and count his cash he 
found that some one had literally burned 
a hole in his safe, opened the locks and 

made off with the contents. 

The banker was appalled. The shock would not have 
been so great had he found the thing blown open with 
explosives or even drilled open. But burned!  In- 
comprehensible. 

That neat little hole in the door of the safe of this 
small-town bank was a most significant and menacing 
phenomenon. It was, so far as I have been able to 
make out, the imprint of the first successful attack 
on any bank in the United States with the oxyacetylene 
torch, 

This crime was not without its adumbrations. As 
early as 1908 or 1909 there appeared in Kansas City 
one J. G. Donaldson, who was equipped with an acety- 
lene torch, in those days a new and somewhat fabulous 
instrument. Mr. Donaldson announced his belief that 
his fiery little tool would eat its way through burglar- 
proof safes with little difficulty and much despatch. A 
demonstration was duly staged in which the torch 
somehow failed to accomplish its disastrous purpose, 
greatly to the relief of safe makers and bankers. I 
mention Mr. Donaldson and his early disappointment 
because they have an important bearing on later and 
larger events. 

Thus, before the event in Louisiana, there was a 
general feeling that banks and their funds stood in no 
special peril from the new tool. But after 1915 and 
its sudden development, there was an alarmed change 
of front. The bureau of the American Bankers’ Asso- 
ciation which deals with criminal attacks on banks 
forthwith issued a warning to its members and, what 
was more to the point, other burglarious applications 
of the torch followed. 

On November 30, of the same year, an unsuccessful 
attack was made on the vault of the First National 
Bank at Osborne, Ohio, where the failure was due to 
an alarm which frightened the burglars away. In 
January of the following year, in the People’s Bank 
at Petaskala, in the same State, the burglars had better 
luck, making off with about $2500. And so the torch 
menace to banks became a reality. 

There was a general disposition to treat the new 
danger lightly and to minimize its possibilities. After 
all, the institutions attacked were small, their equip- 
ment was either antiquated or not of the best. Nor 
was this point of view without its temporary justifica- 
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A vault burglary in Kansas City in 1922, in which the burglars used an acetylene torch to cut a man- 
hole from the bottom of the door. The picture shows the torch and gas tanks which were left behind 


tion. The use of the torch by burglars did, in fact, 
develop slowly. It was all of five years before they 
succeeded against what could be termed a genuinely 
modern safe. 

Looking back on the situation, it seems strange that 
more vision did not enter into the calculation of 
bankers. They might have resurveyed the beginnings 
of burglary with nitroglycerine in the United States, 
in which case they must have seen that here, too, the 
development was slow and the spread of the explosive 
to the hands of criminals a gradual one. It might have 
been foreseen that the possibilities of the torch had 
not been exhausted and that knowledge of its powers 
and its improved application would find its way to the 
criminal world tardily. But all this is so much spilt 
milk. 

In November, 1920, a gang of burglars using an 

















The furnace at the Bureau of Standards in which safes are tested before receiving the government 


guarantee. 


They are dropped while hot from a height of forty to fifty feet. 


This process is then 


repeated before the safe is opened and the contents examined 


oxyacetylene torch managed to breach a modern man- 
ganese steel safe in the Farmers’ State Bank at Ship- 
shewana, Indiana. The banking fraternity and a good 
many conservative safe makers woke up in the next 
few days and began rubbing their eyes with agitated 


fingers. It was true, then. The pessimists had been 
right. The best kind of safe was no more invulnerable 


than its older relatives. 

In the immediate following months other heavy man- 
ganese safes were burned open in Indiana, California, 
Oregon and then in many other States. The crisis 
had come. 

It is this crisis which at present confronts the bankers 
and safe manufacturers of the country. When I last 
wrote about bank burglars in these pages, two years 
ago, I called attention to the torch and to its later 
complement, the fluxing rod, and dwelt upon the extent 
to which these instruments had entered into the eal- 
culations of the builders of bank vaults, such as those 
used by the Federal Government. Since that time, 
however, there have been distinet and highly important 
developments, both offensive and defensive. Before we 
can understand the significance of these developments, 
however, or get the fullness of their romantic flavor 
it is necessary to go back a bit into the history of safe 
making. 

Since some time before the Civil War the American 
safe-maker has had two problems to deal with-——the 
attacks of burglars who used the drill and those who 
used explosives. In the beginning these two destructive 
forces were in the same hands, since the method was 
to drill a hole into a safe by means of which it could 
be mined with black powder. Later, when nitro- 
glycerine came into use, the drill became obsolescent 
but its potency could still not be disregarded by the 
safe-maker. His product had to be proof against all 
the known implements of attack. 

To produce such safes was more easily said than 
done, for the two enemy forces required fer their de 
feat a metal possessing the antagonistic and incon- 
gruous qualities of ductility and hardness. It was easy 
enough to make a metal hard enough to turn the drill 
but such metals were brittle and flew into shards before 
explosives. It was, likewise, not impossible to produce 
metals of sufficient ductility to offer a high resistance 
to explosives, but such metals were soft and the driil 
cut through them without much trouble. 

One of the first types of burglar-proof safes consisted 
of several sheets of iron with steel springs, intended 
to turn the drills, placed between the sheetings. Their 
makers did not realize that it was an easy matter to 
drill through the outer sheet, fill the interstice with 
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A test attack on a new resistant metal with the acetylene torch and the fluxing 
rod. The man who handles the rod must wear a mask, an asbestos coat and 


asbestos gauntlets 


powder and so blow off the first defense, giving im- 
mediate access to the second 

Next, came the much talked of five-ply steel, some- 
times called chrome steel from the fact that the hard 
layers contained a small percentage of chromium. 
Five-ply steel is a name which describes the product, 
three layers of soft metal to give ductility and the two 
layers of hard metal to give hardness, laminated to- 
gether. Nitroglycerine was readily used to blow these 
iaminations apart 

Then came Franktynite or spiegeleisen, which was 
simply cast iron containing about 20 percent of man- 
ganese. This substance was used for making solid 
east safes. It was drill proof but brittle and so its 
uccess was limited. 

Back in the days of the powder burglar there was 
one other theory of defense used by the safe-maker, 
namely the plan of an outer shell or safe with an inner 
strong-box or burgiar-proof chest. All these safes and 
chests were of laminated construction except a few 
east-iron specimens, and were most happy and profit- 
able arrangements for the nitroglycerine burglar. 

As a result of nitroglycerine and its ravages, Corliss, 
the inventor of the steam engine which bears his 
name, made a series of experiments and evolved a very 
heavy type of safe of solid chilled cast iron with walls 
from six to twelve inches thick. He also invented the 
first liquid-tight door, a globular affair, which may 
still be seen in use here and there. 

Nitroglycerine also forced other safe makers to trim 
their sails to the new wind. Indeed, it changed the 
whele structure of safes, and the round or screw door 
came into being, its design having been dictated by the 
fact that the “soup” burglar found it easy to let his 
nitro seep into the cracks of the old square-door safes, 
which could not be made to fit tightly enough to foil 
the burglars. 

Then, however, came a metallurgical triumph which 
turned the accent of safemakers quite away from 
structure and back to materials. Sir Robert Hadfield 
of Sheffield brought forward his manganese steel, a 
very different substance from the earlier spiegeleisen, 
which also contained manganese. Hadfield’s metal was 
a steel alloyed with from 11 to 13 percent of man- 
ganese, the mass being heated to a temperature of 
from 1775 to 1850 degrees Fahrenheit and then plunged. 
This new manganese steel embodied in itself the long 
seught ideal combination of ductility and hardness. 
if cast in sufficient volume, it could not be breached 


A round door safe made of manganese steel. This metal embodies the long- 
sought combination of ductility and hardness. 


It was drill-proof but, as our 


illustration shows, it was not proof against the acetylene torch 


with any usable amounts of explosive and it was drill 
proof to the limit of testing. 

In America, three men brought this new metal into 
use for bank safes and introduced it to the country— 
Lieutenant Samuel Rodman, U. S. N., Sumner A. Ely 
and Henry D. Hibbard. These three men formed a 
firm and made the first manganese steel safes. They 
also fought a long and costly battle with the older 
safe makers and their screw-door laminated safes, in 
which the latter lost. In time all manufacturers had 
to come around to solid cast construction, which meant 
Hadfield’s manganese steel. 

This metal was used mainly for safe making but it 
was also being applied to vaults until about 1914, when 








When Is a Safe Not Safe ? 

HE contest between the safe-cracker 
and the safe-maker is fast resolving 
itself into the old problem of the 

irresistible force and the immovable body 
with the odds in favor of the safe-cracker. 

Since the beginning of safe-making the 
inventors have had two sets of men to deal 
with—the burglars who use the drill and 
those who use explosives. Each new im- 
provement of safes has been met, on the 
part of the burglar, with methods for suc- 
cessfully attacking it. 




















the military demand for ferromanganese became so 
great and the prices went so high that it had to be 
temporarily abandoned as a safe and vault material. 

I need hardly recount what triumphs were felt when 
manganese steel was introduced and a solid cast safe 
was finally to be had that could be neither blown nor 
drilled. The end of the bank burglar was once more 
predicted and not without some justification. 

But, while the makers of manganese safes were 
exulting in their victory and busily installing their ex- 
cellent product in banks all about the land, there came 
to these shores a Frenchman named Fouche, perhaps, 


by some sweet irony, a relative of Napoleon’s iron chief 
of police of the same name. This modern Fouche 
wanted nothing of us but a patent on a welding torch 
which was based on the idea of burning acetylene in 
an atmosphere of oxygen. 

Here we mark the beginning of a new and terrible 
foe to our cash boxes. 

Two years later a Scandinavian named Jetram took 
out patents on a process for cutting steel by means of 
oxygen. His plan was to heat the meial to be cut to 
the point of redness with Fouche’s torch and then to 
throw against this hot spot a jet of oxygen. This is, 
of course, the cutter-burner torch which has been used 
with deadly effect. 

When safe-makers began to see what this slowly) 
perfected new tool would do in industrial use and, 
when their efforts were quickened by the first attacks 
on safes, they moved out as rapidly as they could in 
the direction of resistant substances. Various things 
were suggested and tried—high carbon steel or cast 
iron, cast iron with an infusion of from 20 to 25 per- 
cent of copper, copper sheets from four to six inches 
thick in the doors of heavy vaults, and finally, various 
interlarded metals, usually a cast-iron matrix with 
some hard refractory substance in the center. The 
only one of these which reached any broad employment 
is of cast iron with a core of large sized crystals of 
the electric furnace carbides of silicon, alundum or 
aloxite. 

In 1917, the late Francis J. Napolitan, a research 
engineer, invented the use of the fluxing rod, a thin 
bar of soft iron which is placed against the metal to 
be burned at the point where the torch flame strikes 
it, acting both as a fuel for the flame and as a scouring 
substance which can be made to bore into the heated 
and softened metal of the attacked surface. The ex- 
periments made on behalf of the government in No 
vember, 1919, with the torch and fluxing rod opened 
the eyes of engineers to the power of this new invention 
and the peril in which all existing vault and safe con- 
structions stood. Since then still more violent and 
terrifying methods of attack have been devised, once 
more, not by the burglar but by the engineers applying 
their talents to industrial problems. 

First of all, the oxyacetylene torch itself has been 
developed to much greater power and size than ever 
before. The giant welding torches now used in- 
dustrially are capable of throwing big flames and 
getting up a heat against a resistant metal surface far 
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beyond anything that could have been foreseen a few 
years ago. 

Second comes the pipe torch. This instrument is the 
invention ef Mr. J. A. Mohr, head of the research 
department of the Carnegie Steel Company, who de- 
vised it to melt out the tapholes of “frozen” steel fur- 
naces. It consists of a number of tanks of oxygen 
hitched to a long one-half or three-quarters-inch iron 
pipe. This pipe is heated to redness at the end. Then 
the stream of oxygen is allowed to flow through it. 
The red hot iron ignites the oxygen, which in turn 
burns up the iron pipe as fuel, generating a tremendous 
amount of heat, theoretically placed at 6640 degrees 
Fahrenheit. 

Third, we must consider the so-called dog-house 
attack, an improvement on and development from the 
pipe torch. It was found by experimenters that in the 
use of the pipe torch against the smooth surfaces of 
high-resistance metals, such as are encountered in 
attacking a modern vault, a good deal of the heat was 
diffused and much of the iron fuel permitted to run 
off and be lest as it melted. Accordingly, the dog- 
house was improvised. It is no more than a box of 
graphite, measuring about eight by eight inches and 
six inches deep, with one surface open. It is fixed 
to the front or side of a vault or block of metal with 
wet fire clay or some other material along its free 
edges, thus making an enclosure. There is a hole in 
its facing surface through which the red-hot end of 
the pipe torch is introduced into the dog-house, a 
vent at the top for escaping gases and a small hole 
at the bottom through which excess accumulations of 
molten metal may flow off. Inside this chest of 
graphite the accumulated molten iron from the burning 
pipe and the oxygen flame unite in a frightful com- 
bustion, whose heat is confined to the spot of attack 
by the dog-house, thus minimizing the heat wastage. 

Finally, the fourth new method of attack is to be 
found in what is called the regenerative torch. This 
onslaught is considered so deadly that I am cautioned 
against describing it beyond saying that it is capable 
of temperatures and destructive actions beyond those 
of any other torch. 

So far as is known, none of these four recently de- 
vised tools has been used by a burglar. It must, how- 
ever, be stated that there is nothing specially compli- 
cated about any of them and no reason why a burglar 
cannot employ one or all under favorable circumstances. 
How long it will be before such employment may be 
made is a question for the future. 

What concerns us immediately is the possibility of 
devising a metal or other substance capable of resisting 
such violent and devastating onslaughts. It may be 
said that no safe now in use can hope to stand up 
before the more effective of these tools for more than 
a relatively few minutes. Indeed, they tear their fiery 
way through metal defences once considered impreg- 
nable in seconds rather than minutes. 

There was a time when I was disposed to reason 
that no metal or combination of metals could hope to 
defy the power of the torches, for the reason that all 
metals or alloys had to be fused before they could be 
formed into safes, vaults or plates, and what could 
be fused once could naturally be fused again. A glance 
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In the background of this illustration is shown the 
giant press used by the United States Bureau of 
Standards for testing the strength of safes 
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at the fusion points of various metals and other sub- 
stances, compared with the heat of the oxyacetylene 
flame will seem to support this view. Cast iron, for 
instance, melts at 2200 to 2400 Fahrenheit, steel at 
2400 to 2600, manganese steel at 2600 to 2700, wrought 
iron at 3200 to 3300 and the best kind of fire bricks 
at 3700 to 3900. Carborundum sublimates at some- 
where between 4200 and 4300, zinconium silicate at 
4300 to 4350, the oxide between 4900 and 5000. Uranium 
fuses at about 4350 degrees, osmium at 4980, tungsten 
at 6020 and even carbon at 6500. These latter are ap- 
proximate figures. On the other hand, the oxyacetylene 
flame has a theoretical temperature of 7878 degrees. 

On the surface, it would seem that nothing could 
stand before such a torturing flame. But here the 
problem of heat waste intrudes itself. Radiation, con- 
duction and convection carry off a great part of the 
heat energy of the torch flame, especially when the 
attempt is made to attack a great vault door or very 
heavy safe with a relatively small point of heating 
such as can be got from even a large modern torch. 
The mass of metal “absorbs” and wastes a great part 
of the heat; just how much is not known. In this 
fact was found the hope of devising materials which 








Are We on the Eve of a Great Epidemic 
of Bank Burglaries ? 

ECENT defensive experiments and 
inventions might lead us to forecast 
an end to bank burglary. But to 

bring this about in fact is not so easy. What 
concerns safe-makers immediately is the pos- 
sibility of devising some metal or other sub- 
stance capable of resisting the devastating 
onslaught of the various types of the acety- 
lene torch, a high-temperature device which 
will eat its fiery way through metal defences 
once thought absolutely impregnable. 




















would successfully resist those tremendously high tem- 
peratures to be found in the torch flame. 

Here Mr. Donaldson re-enters the picture. His in- 
terest in the problems raised by the torch began, as I 
have said, about 16 years ago. At that time he was 
trying to attack safes with the torch. It was not long, 
however, before his interest veered to the other side 
and he commenced his experiments with resistant 
materials, Several years ago Mr. Donaldson appeared 
at Columbia University with the fruit of his earlier 
struggles and began a long continued series of labora- 
tory experiments, assisted by Dr. Ralph H. McKee and 
Mr. Henry L. Coles of Columbia. After some years of 
research he retired to his own laboratories and there 
finally evolved a new set of composite metals, which 
he was finally able to work into solid casting, having 
a matrix of metal offering a high resistance to the 
drill, the practical explosives and the torch as well. 
Inside this matrix is a core of somewhat more costly 
amalgamated metals which possess still higher resis- 
tances. 

This material, in the form of plates and castings 
has within the present year been subjected to the most 
exhaustive and gruelling tests in independent labora- 
tories, which had been selected to do the testing by 
interested banks, insurance companies and the like. 
To some of these tests and demonstrations the writer 
has been a witness. The others he has studied in the 
reports of the testing engineers—and studied with an 
initial skepticism. 

The Donaldson metals have turned, time and again, 
the largest power drills and successfully resisted all 
attacks with commercial explosives. The largest types 
of welding torches have been played upon these sub- 
stances in relays for hours, with the result that the 
torch tips finally melted and backfired without making 
any impression on the attacked substances. I have 
personally seen them attacked with the pipe torch and 
graphite dog-house for long enough to eat up a 20-foot 
length of pipe and exhaust a whole battery of oxygen 
tanks. Still no result. I have seen the same form of 
attack literally shoot holes into all the other safe metals 
and compositions known to me. It was after these 
long series of attacks and demonstrations that the 
Donaldson materials were employed in the newly 
finished vaults of the Chemical National Bank in New 
York. 

The romantic conversion of the inventor, from a 
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salesman who wanted to demonstrate the pewer of the 
torch, to a metallurgist and experimenter who perhaps 
has found the means of definitely defeating the same 
torch and better ones, is surely not the least interesting 
chapter in the long history of safe making and safe 
breaking. 

The whole thing raises two fascinating questions: 
First, are we on the eve of a great epidemic of bank 
burglaries? Second, will this expected wave be the 
last and will the bank burglar then pass out of the 
criminal picture, as have vhe road agent and the green 
goods man? 

As to the first: There are, unless memory fails, be- 
tween thirty and forty thousand banks in the United 
States and among them few are equipped to withstand 
attacks such as are now possible to the burglar. Fully 
95 percent of them were either outfitted with their 
defensive apparatus before the torch was considered 
important or before such things as pipe torches and 
dog-houses were thought of. 

We must recognize that the torch in its present state 
of development is a much more powerful teel than 
nitroglycerine ever was, since it will open vaults and 
safes against which that explosive has always been 
useless. 

And we must not forget the even more important 
factor of silence. 

Many poorly equipped banks in both small and large 
towns and cities have been immune from burglarieus 
attacks in the past because of advantageous location. 
That is to say, the banks were so situated with respect 
to other business houses, police stations, hetels and 
sleeping citizens that they could not be attacked with 
noisy explosives. All such banks become immediately 
vulnerable to the torch, which is as silent as a well 
oiled motor. It makes no more than a hiss and a 
shower of sparks, which may both be confined under a 
hoed. Attacks with the pipe torch and the regenerative 
torch, of course, produce a veritable rain of sparks 
and a flow of brilliant molten metal, but even these 
phenomena are relatively silent and there is nothing 
about them to waken a sleeper in the next building 
or even on the floor above. 

To meet this extreme peril there is nothing but the 
promise of new resistant materials such as those in- 
vented by Ponaldson and his associates. Granting that 
these new metals are all they seem to be, there is still 
no hope that they can more than reduce the immediate 
danger. To install new torch-proof equipment in the 
thousands of exposed banks is, according to experience, 
a task which will require a good many years, even if 
the bankers all see the peril immediately and act to 
avert it. 

These new metals are definitely beyond the fusing 
power of the most powerful torches and it is reason- 
able to suppose that metallurgy will keep pace with 
any possible further improvement of these powerful 
melting tools. On the other hand, invention may at 
any time produce entirely new methods of attack em- 
ploying quite unsuspected physical forces. For the 
present, however, it may be said that the means of 
foiling the known tools of bank burglary seem to be 
at hand. 

















A burglar-proof chest or “kiester” with the entire 
back burned out by burglars who used the acetylene 
torch described in this article 
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Power resources of the world, embodying data reported at the first World Power Conference in London 


Is the End of Our Power Resources In Sight? 


New Facts About This Momentous Question Were Gathered at the Recent World Power Conference 


OWER is the lifeblood of civilization. If by 
some natural cataclysm all the coal and oil 
L and water power in the world were suddenly 
snatched away, the majority of people who 
live in civilized countries would have to die. 

The survivers would revert to savagery. 

There is suspicion that these superlatively necessary 
resources of ours in coal and oil are being wasted, that 
their exhaustion is no more than around the corner 
of the next century, that our civilization is threatened, 
in consequence, with an early and disastrous end. 
There is talk of possible power from waves and winds, 
of the stores of power which some physicists believe 
may be obtainable from the atoms of matter. It is the 


business of science, men say, to devise new ways of 
getting power. 
But the first business of science about power is to 


take stock ef what resources we have. That was done 
during the past summer at the World Power Confer- 
ence in London. Hundreds of engineers and experts 
from all over the world met to report the power re- 
their respective countries and to confer 
problems of utilization and conservation. 
resulted, among other things, in the 
accurate survey of world power 


sources of 
about the 
The conference 
most complete and 
resources ever made. 

The more important data of this survey, together 
with other available data, have been embodied in useful 
maps, published in a recent issue of the Electrical 
World (New York), which we reproduce on this page 
with the kind permission of the editor of that pub- 
lication. 

Perhaps the feature of these maps most surprising to 
the layman is the fact that the total coal resources of 
the world come out so large and the water power re- 
sources so small. We have been taught—by the news- 
papers if not by the professors—to think of this the 


is nearly 
our rivers 


other way around. Coal, it has been said, 

gone. We must turn to the “white coal” of 

and waterfalls. It will be our salvation. 
But what are the facts? The total coal of the world, 
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Power resources of the various European countries 





as reported to the World Power Conference, aggregates 
the tremendous total of 7,397,553,000,000 metric tons, 
a metric ton being 1,000 kilograms and approximately 
equal to an ordinary American ton. At the present rate 
of use of coal this is enough for some 4,000 years. Of 
course, the rate of use is increasing and it is true, also, 
that some forty percent of the total coal reserve is of 
lower than bituminous grade. But these considerations 
are offset by the fact that the figure given includes only 
the known reserves of coal whereas, all geologists agree 
that many coal beds are still undiscovered, especially 
in the countries, like China and Africa, that have been 
less completely explored. 

Turning to water power, the total potential water 
power for the whole world, according to the maps of 
the Electrical World equals only some 293,000,000 
horsepower, about one-tenth of which is now developed 
and more or less in use. 

It is difficult to make any accurate estimate of the 
present use of power in the world, but rough figures 
(our own, not from the Electrical World) indicate that 
if all the power and heat in the world were supplied 
from water power instead of largely from coal and 
oil, as now, we would then have to have a total water 
power development of at lIcast 200,000,000 horsepower 
and possibly as much as 250,000,000 horsepower. 

This means that water power can never supply the 
power needs of the world. Even for our present use 
of power (and heat) we would need nearly as much 
water power as is available, the recent surveys indi- 
cate, in the entire world. 

Some countries are in a more favorable position. 
The United States and Canada lead all the world in 
the water power resources that they possess. This is 
due, of course, to the existence of great mountain 
anges, providing the necessary fall for streams, and 
to an ample rainfall, which provides these streains. 
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This Great Tunnel, Forty-four Feet in Diameter, Will be the 


HE above sectional drawing represents the great 

tunnel which is about to be built under the Mersey, 
linking the City of Liverpool with Birkenhead and the 
adjacent towns on the south bank of the river. It will 
have an internal diameter of forty-four feet, or more 
than the Hudson River tunnel now under construction. 
It will be built of cast iron with a lining of concrete, 
the space between the cast iron and the sandstone rock 
being filled with a mixture of cement and lime forced 
in under pressure. 

The main roadway on the upper deck is thirty-six 
feet wide, and will accommodate two lines of traffic 
going in either direction. On each side of this road- 
way is a four-foot footpath for the use of the operating 
staff. On the lower deck is a double row of tracks for 
street cars. 

The narrowest part of the river, where the tunnel is 


to be built, varies in breadth from 3,000 to 3,600 feet, 
but the approaches on each side will be the greater 
part of a mile in length, so that the length from portal 
to portal will be about 7,000 feet. With a view of cur- 
tailing the length to a minimum, the gradients for the 
heavy traffic will be one in thirty and for the light 
traffic one in twenty, even stiffer gradients being em- 
ployed for the street-car lines. 

Both ends of the tunnel will have two branch tunnels. 
On the Liverpool side one branch for light traffie and 
street cars, will be forty-four feet in diameter and the 
other for the heavy dock traffic is to be reduced to a 
diameter of twenty-seven and one-half feet. 

The tunnel will be lighted throughout, and ample 
ventilation will be secured by pumping fresh air 
through the conduit below the lower deck of the tunnel 
on either side of the street-car section. 
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The air is to be introduced into the vehi 
of the tunnel through ducts conveniently s 
avoiding a longitudinal rush of air of a high velocity 
The vitiated atmosphere will be drawn out in a like 
manner through ducts leading into the upper conduit 

The estimated cost of the tunnel is $132,200,000, « 
$20,750,000 less than that of a bridge, the 
which were rejected. Apart from the excessive cost, 
bridge possesses several drawbacks not met wi 
tunnel. Among these drawbacks is the i 
room required te allow the present-day mammoth liner 
to pass underneath. This great height would hav 
involved longer or steeper gradients, in which resp 


1 plan 


the approaches would have had to be a mile in leugt! 
on either side. ‘posure to the weather and ti 
obstruction to navigation were other objectionable fea- 
tures, 
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The Story of Steel—XI 


The Manufacture of Butt-Welded and Lap-Welded Steel Pipe 


ae MONG the commodities which man has 
1} fabricated for his own use but few have 
a mere ancient history than that of tub- 
ing, or pipe, which from time immemorial 
made in a more or less crude 
materials as the slow 
made available. The stone 
ancient device for the conveyance 
of water through a conduit, might almost be 

head the list in point of antiquity—at least, 
was built in smaller sizes. The ancients, we 
formed pipe out of various metals—copper, 
bronze, ete. and great engineers the Romans 
made elaborate use of lead piping. It was inevitable 
with the development of iron manufacture this 
excellent material should be used increasingly for pipe. 
in the early days of this Republic, when iron works 
few and widely scattered, we know that trees 
were cut down, and wedged together to dis- 
tribute the water supply of the more important towns 
of that period; and, even today, the old wooden pipes 
are being dug up as we sink foundations for our 
modern buildings. 

The introduction of artificial gas for lighting pur- 
peses, the demand for reliable tubes for steam boilers, 
io say nothing of the call for pipe of lasting quality 
for the large municipal water systems—all these con- 
ditions led naturally to the endeavor to produce pipe 
from wrought iron, and we are told that the first fur- 
nace for making butt-welded pipe in this éountry was 
made about 1832 in the cellar of a shop at Third and 
Wainut Streets, Philadelphia. From that small be- 
ginning there has grown up the present huge industry, 
whose total output in the United States of all kinds 
of tubing and piping reached in 1923 a total of 
3,351,028 tons, the largest in the history of this par- 
ticular branch of the steel industry. 

Up to the period ef the early eighties of the Nine- 
teenth Century, outside of such special piping as was 
made of brass and copper, tubular products were made 
entirely from wrought iron; for it was believed that 
steel did not offer the suitable welding and other quali- 
ties for first-class pipe. During the eighties, however, 
there was ‘rable experimental effort directed 
toward the utilization of steel for the manufacture of 
welded pipe and boiler tubes, although these early 
efforts were met by the prejudices and opposition which 
seem to be inevitable when any radical change is in- 
troduced in a long-established industry. In proof of 
this we quote from a paper read before the Engineers’ 
Seciety of Western Pennsylvania on June 17, 1888, by 
Mr. Thomas J. Bray of the National Tube Company: 
“Toward the latter part of August about 30 tons of 
steel were made and rolled into skelp, and delivered 
it the tube works as a trial lot, to be made up into 
pipe. . . . The welders at the furnace said at the 
outset that it would not do; that it would not stand 
firm; and by reason of their prejudice against steel 
they subjected it to abuse by severe overheating; yet 
strange toe say, every piece of that lot made a sound, 
salable pipe, the welders remarking that it was the 
best material to weld they had ever handled.” 

In the course of time, tubing came to be made out 
of Bessemer steei, and in later years open-hearth steel 
came to be utilized for the best grades of pipe. ‘The 
brilliant attending the use of steel in pipe 
manufacture is proved by the fact that, whereas in 
1890 probably less than five percent of the wrought 
tubular products made in this country was of steel, in 
less than 30 years the situation had practically reversed 
itself; so that today well over 90 percent of the 
wrought tubular products in this country are of steel. 

Steel pipe is made from long strips of plate steel by 
curving them inte circular or tubular form, and then 
welding the adjoining longitudinal edges by what is 
known either as a butt-weld or a lap-weid. 

Our illustrations show the outstanding steps in this 
The manufacture of the steel for steel pipe is 
breadly similar in any branch of the steel-making in- 
dustry, as already described in the present series of 
articles, The charge in the blast furnace, so far as 
the ore fer tubular products is concerned, is made up 
of varieus ores selected and mixed so as to produce 
the steel required. The ingots are heated in the soak- 
ing pits and rolled down into blooms and slabs, and 
finally into those long, comparatively thin and narrow 
strips of steel plate which are known as skelp. The 
ingets are iirst elongated by rolling, and while hot are 
sheared to the proper length. They are then carried 
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to the reheating furnaces at the upper end of the skelp 
mill, as it is called, in which the blooms are rolled 
down to the proper weight and thickness for the size 
of pipe required. In the more modern plants the roll- 
ing mills are of the continuous type, the blooms enter- 
ing at one end of the mill and traveling through several 
sets of rolls continuously in one direction, until they 
emerge at the lower end as finished skelp. 


Butt-Welding 

The skelp for butt-welding is charged into a long fur- 
nace and raised to the welding temperature. When it 
has reached the proper heat, one end is grasped by a 
long-handled tongs, and pulled through a die or bell of 
the form shown in one of our engravings. The end of 
the bell next the furnace is in the form of a stout, flat 
plate, the edges of which gradually curve up to form a 
circular opening slightly larger than the pipe which 
is to be finished. After they have gripped the end of 
the skelp, the handles of the tongs are connected to an 
endless chain which travels in the middle of a draw- 
bench. This chain is in the form of a long continuous 
link which travels away from the furnace on the top 
of the bench, returning beneath it, and it is driven by 
motors of great power. The moment the tongs are 
linked to the chain they and the skelp are drawn for- 
ward, and as the pipe passes through the die it is 
formed up into a circular tube, with its two edges 
abutting. For some sizes of pipe the skelp is drawn 
through two bells at one heat, the last pass being made 
through a bell which is slightly smaller than the other. 
The width of the skelp is slightly greater than the 
inside circumference of the bell, so that the edges are 








Civilization and Pipe 


It has been said that the standing of a country 
in the family of civilized nations may be mea- 
sured by the amount of pipe which that country 
uses. The home conveniences of a modern work- 
man are better than anything possessed by any 
Emperor of Rome or any King of Babylon. The 
main reason is cheap pipe. This article describes 
some of the ways in which this great modern 
invention is produced. 




















forced to abut squarely against each other, and are 
pressed together into a sound weld. For pipe of extra 
strength the skelp is drawn successively through bells 
of decreasing size and is re-heated between the draws, 
so that the seam will be thoroughly welded. 

After being welded the pipe passes through the sizing 
rolls where it is slightly reduced in diameter and 
elongated. From the sizing rolls the pipe is conveyed 
over a transfer table to other rolls, in which it is 
slightly reduced and elongated and rolled to its finished 
size and circular contour. Any heavy mill scale or 
welding scale is removed by this rolling, leaving the 
pipe walls smooth and clean. 

The pipe leaves the last span of rolls at a high tem- 
perature, and it is cooled by passing it slowly over a 
table: after which it is cooled enough to pass through 
a set of cross-rolls, which serve to give added smooth- 
ness to the pipe surface. These cross-rolls are some- 
what larger in diameter at the ends than at the center, 
the surface being slightly curved in a longitudinal 
direction. Their axes are also somewhat inclined to 
each other, with the result that as the pipe is drawn 
through the rolls, its whole surface is in contact with 
the rolls and receives a high finish. The butt-welded 
pipe is then washed to remove the loosened scale and 
any foreign matter, and some sizes have the loose scale 
blown out by a blast of compressed air. The ends of 
the pipe are cut off, to remove the portions that have 
been bruised by the jaws of the welding tongs, and the 
pipe is then threaded and a coupling is screwed on one 
end. Finally, the pipe is tested by hydraulic pressure 
which in butt-welded pipe varies from 700 to 800 pounds 
to the square inch. 


Lap-Welded Pipe 
Although pipe, in sizes of from 11%4 to 3 inches, in- 
clusive, may be made either by the butt-welding or 
lap-welding process, practically all pipe in these smaller 
sizes is made by the butt-weld process, while pipe of 


from 3 inches up to 30 inches, if that size be required, 
is made by the lap-weld process, which is so named 
because, instead of butting the edges together, they are 
overlapped and welded when in this pesition. The 
difference between the two is clearly shown in the small 
sketch at the top of the adjoining page. 

The first step in making lap-welded pipe is to bevel 
the edges of the pipe to form the lap. When the skelp 
has been heated to a suitable temperature for bending, 
it is pushed out of the furnace into a set ef two-high 
searfing rolls, which bevel the edges of the skelp in 
such a way that when they overlap and are welded 
there will be no undesirable thickness there. The 
searfing rolls are formed with a beveled collar at one 
end, and they are so set in the housing that the bevel 
collar of one roll is to the left and the bevel collar 
of the other roll is to the right. By this arrangement 
the searf, as the skelp comes from the rolls, is on the 
upper side at one edge of the skelp and on the lower 
side at the other edge; with the result that, when the 
skelp is bent into circular form, the two scarfs will 
overlap as shown in the little sketch above referred to. 

The skelp is then conveyed over a roller table to the 
bending or draw-bench. Here the forward end of it is 
gripped, as in the case of butt-welding, by the jaws 
of a pair of heavy tongs which are themselves attached 
to the endless chain of the draw-bench. The skelp 
is now pulled forward into a bending die, which forms 
it into circular shape with the edges overlapping. The 
action of this die is similar to that used in butt-welding, 
as above described. 

Skelp for pipe over 12 inches in diameter is formed 
up in a three-roll bending machine, in which two rolls 
are placed adjoining and the third above but between 
them. The partially forined tube is then relled down 
an inclined transfer table and conveyed, with several 
others, into the welding furnace. When the tube has 
been heated evenly throughout to ihe welding tem- 
perature, it is pushed out through the back of the fur- 
nace into the welding rolls. 

The welding rolls are two-high, and each is accurately 
turned to a semi-circular contour, so that the opening 
between the rolls is circular and of the correct diameter 
to correspond with the outside diameter of the finished 
pipe. Between the rolls and carried on the end of a 
long stout bar or rod is a ball or mandrel, which is 
shaped somewhat like the head of a revolver bullet. 
Now it will be seen that since the annular space be- 
tween the mandrel and the surface of the rolls is about 
equal to the thickness of the pipe, when the tube, with 
its overlapping edges at the top, passes between the 
rolls, the pressure set up between the bottom surface 
of the top roll and the upper surface of the mandrel 
will press the overlapping edges of the pipe together 
with great force and effect a sound weld. 

The mandrel is then removed from the pipe and the 
latter is rolled on to a transfer table. If the weld is 
not quite satisfactory, the tube is returned to the 
welding furnace and again passed through the welding 
rolls. The next step is to pass the tube, which is still 
white-hot, through a set of sizing rolls, which are 
similar in shape to the welding rolls and serve to re- 
duce the pipe to the required external diameter. It is 
customary to give the tube three passes between these 
rolls. The tube is then carried on by live rollers into 
the cross-rolls, which are similar to those described in 
butt-welding, and here the weld is strengthened and 
its surface is thoroughly rounded off. 

The welded pipe is now transferred slowly (so that 
it may have time to cool) to the cold-saw, where the 
irregular ends are cropped. In the larger pipes the 
ends are cut off in a rotary-type shear by means of 
three rotating disks, which cut the pipe, there being 
two disks at the bottom and one at the top. 

The last step is to inspect the pipe, weigh and 
measure it. After this is done in the case of the larger 
pipes, they are transferred to the threading shop. Here, 
after threading, a coupling or nipple is screwed on one 
end and the pipe is ready for delivery. It should be 
mentioned that the larger pipes, like the butt-welded 
pipes, are subjected to hydrostatic pressure. which they 
must stand without leaking. The pressure used in the 
test depends, of course, on the size of the tube and 
service to which it is to be put. For standard-weight 
pipe the test is made at from 600 to 1000 pounds per 
square inch, and extra strong pipe is subjeeted to from 
700 to 2500 pounds per square inch. The pipe is then 
taken to the shipping department, where it is made into 
bundles and tagged for shipment. 
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How the flat strips of steel are bent and welded to form lengths of pipe. The distinction between the two standard methods of pipe 
welding is shown clearly in the upper right-hand corner of the drawing 











Our earth is moving in time as well as in space. 
representing what our planet once was like. 
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Can we learn to travel these time paths at will, either backward into the past or forward into the future? 


will, as we move along the three dimensions of space? 
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Stretching back into the unfathomable depths of the past we can imagine a long line of earth-images each one 
Forward into the future stretches another time path—still unforeseeable—that we will follow in the coming centuries. 


Is time a fourth dimension that we can move along, at 


These are the questions that Dr. Rashevsky discusses in this article, the second of his remarkable series on 


The Real Nature of the World 


Is Time the Fourth Dimension? 


By Nicolas P. Rashevsky 


Special Lecturer at New York University; formerly of the Russian University at Kieff and of the 
Department for Russian Students at the University and Polytechnicum at Prague 
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familiar three dimensions of space is no 
new idea in human thinking. More than 
thirty years ago Mr. H. G. Wells used it 
inspiration of his remarkable 
“The Time Machine.” This imagined machine 
might have been called a time locomotive. 
By its aid the hero could travel off along the time 
dimension in back into the past or 
forward into the future, just as men now build air- 
which they travel at will through the three 
dimensions of space 
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Among the more strictly scientific sponsers of this 
idea the best known is the distinguished German mathe- 
matician, Dr. H. Minkowsky. As 1909 
Minkowsky claimed to have “reduced time and space, 
considered separately, to shadows,” leaving for the real 
framework of the spacial and temporal universe only 
a sort of inseparable blend of time and space, the thing 
“space-time,” much as 
‘salt-water’ we mean that to ordi- 
as an insep- 


long ago as 


that theorists have come to call 
when we speak of 
nary procedures the salted water appears 
arable blend of water and salt. 

This idea of blended space and time has become one 
of the customary doctrines of the followers of Einstein 





in his theory of relativity It greatly assists, as we 
shall see, the mathematical formulation upon which 
the theory of relativity so largely depends. But is it 


really true? Is the blend of Minkowsky 
a real thing, corresponding to something in the actual 
universe, or is it a mere convenient mathematical fic- 
tion? And if the 


may be-real) can we 


“snace-time” 


space-time blend is real (or if it 
separate out of it a single fourth 


dimension which corresponds to time and along which 


we might learn to travel, in reality, as Mr. Wells’ hero 
did in imagination, visiting the past or the future as 
we now visit the accessible parts of space? 

To answer these questions we must examine the 
origin and probable nature of our ideas of time and 
space, 

It is apparent, first of all, that our mind thinks 
always in terms of the three dimensions of space. 
You seem to think of a two-dimension something; for 
example, of a diagram drawn on paper. But a little 
consideration will show you that you do not really 
think of this as being two-dimensionai. You think of 
the diagram as being in space and you cannot avoid 
In your mental picture of a two-dimensional 
diagram there is always space underneath the diagram, 
above it, behind it, in front of it and to the right and 
left of it. To imagine a two-dimensional diagram, or 
any other two-dimensional thing, alone, entirely unsur- 
rounded by space, is just as impossible as to imagine 
yourself turned inside out by inversion into a fourth 
dimension. You can imagine such things as possible 
in theory, but you cannot picture to yourself what they 
would be like. 

We must conclude then, as has been perceived, in- 
deed, by practically all philosophers for centuries past, 
that the human mind shows a preponderant—in effect, 
an exclusive—sympathy for thinking of things as_ lo- 
eated within a framework consisting of the usual three 
dimensions of space. The mind shows, also, a prepon- 
derant sympathy for thinking of the world as enmeshed 
in a uniformly flowing time, but that is a point to 
which we will return a little later. . 

Taking first the idea of three-dimensional space, it 
is natural to ask ourselves why the mind has this ‘pre 
ponderant sympathy for a special kind of space when 


doing so. 


it is quite possible, as we saw in the preceding article 
of this series, to imagine an infinite number of kinds 
of space no one of which has any more (or less) assur- 
ance of being real and absolute than has any other one. 

On the ground of pure logic there are two possible 
answers to this question. One of them is to say that 
the three-dimensional space which we think that we 
perceive has, in reality, an objective existence outside 
ourselves; that it constitutes in some unexplained 
fashion one of the properties of the real universe. This 
is not a very satisfactory answer. It amounts to say- 
ing no more than that “space is three-dimensional 
because it is three-dimensional.” 

The second explanation is more satisfactory. It as- 
sumes that our idea of space is not a law of the 
universe but is a law of our mind. In some way, says 
this explanation, the human mind has made for itself 
the customary idea of three-dimensional space. This 
three-dimensional idea is not necessarily correct or 
perfect; the mind may have grasped only one aspect 
of the universe. That aspect we call space. We may 
be like men who have lived all their lives at the foot 
of a mountain without ever having climbed a mountain 
at all. To them the mountain is like a painted scene. 
They have no sense of depth in it. Their idea of it 
is limited and incomplete. 

But this explanation that space is a figment of the 
mind is derived, so far in our argument, from logic 
only. It is one of the two possible explanations for 
our three-dimensional mental habit and it happens to 
be the one that seems most satisfying. But that is no 
evidence that it is true. To get more light on it let 
us see if we can imagine how this particular space 
idea can have grown up in the mind from natural 
causes and in the course of human evolution. 
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Success in imagining this process of space-learning 
by the mind was achieved first, or at least most con- 
spicuously, by the great French mathematician and 
philosopher, Henri Poincaré. It is necessary, said 
Poincaré, for the mind to reduce the facts of the 
world to a certain order if they are to be understood 
at all. A mere jumble of unrelated sights, sounds, 
touch impressions and what not would not permit us 
to think at all. That would be the world-view of an 
idiot; quite possibly it really is the world-view of the 
lower animals. Thinking needs more than this. It 
needs a frame of reference, or as some philosophers 
prefer to call it, a point of departure; a fixed frame 
or a fixed point to which all sights, sounds, touches 
and other “facts” can be referred in order to fix them 
in relation to each other and to the mind. 

Just so a surveyor setting out to make a map of a 
new country chooses a mountain peak or a tall tree or 
some other landmark. This he makes the center of his 
map. All other objects that he runs 
down with reference to this. Again, an artist painting 
a picture cannot paint it in the empty air. He must 
first get a sheet of paper or a square of canvas on 
which to place his paints. That sheet of paper is his 
“frame of reference.” 

A still better example is that of the postal clerk 
sorting mail in the post office at some great railway 
junction. In front of him are hundreds, maybe thou- 
sands, of boxes and pigeon holes. Into these he throws, 
one by one, the thousands of letters that come into his 
hands. Just so our mind is receiving every instant 
hundreds of sense impressions that we may call “facts.” 
If these remain unsorted we are idiotic. We are as 
helpless in the face of the world as the postal clerk 
would be if he had to take each letter by itself and 
earry it to its destination. Accordingly, the mind has 
built for itself, in the long course of human evolution, 
a set of marvelously complicated pigeon holes in which 
to sort and classify the facts of life. This is the mind’s 
“frame of reference” for the facts of the outer world. 
A part of it is the idea of three-dimensional 
Another part of it is the idea of the even and ,con- 
tinuous flow of time. 

We perceive objects outside ourselves, for the most 
part, in two ways. One is by the eye, the other is by 
touch. The visual impression (except for the inci- 
dental and later idea of perspective) does not carry 
any idea of depth or distance, that is of space. It is 
notorious that visitors to the western deserts of North 
America, where the air is very clear, are prone to 
underestimate distances and to set off to reach in an 
hour’s walk some mountain which is really thirty or 
forty miles away. The eye is an unreliable guide in 
spacial matters and the origin of the idea of space 
cannot be ascribed to it. 

This origin must be ascribed to the other sense men- 
tioned, the sense of touch. Or rather, it must be 
ascribed to an outgrowth or accompaniment of the 
sense of touch, a sense that we may call the “muscular” 
or “dynamic” sense. To locate an object in space (if 
it be within our reach) we may touch it with our 
fingers. To do so we must move our arm. It is this 
act which gives us the idea of distance. This act, and 
others like it, develop our muscular sense. They are 


across are set 


space. 





This is a two-dimension diagram. It has no “space.” 
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responsible, it is quite probable, for the creation of the 
customary frame of reference that we call three- 
dimensional space. 

Our body is so constructed and the relative motions 
to which we are accustomed have such velocities that 
the movement of our hand in order to touch something 
s most simply described as a motion in three-dimen- 
sional space. We can move our hands upward, forward 
or sidewise. All other motions can be described as 
combinations of these three. There is, so far as we 
have yet discovered, no simpler way to describe the 
motions of our hand. And accordingly, since it is 
another law of the mind to seek always the simplest 
explanation for anything, we have made our mental 
frame of reference to fit this simplest explanation of 
our muscular or dynamic sense developed by the sense 
of touch. We have built our mental pigeon holes, 
that is, in the form that we call three-dimensional 
space, 

This may all be dependent, it is well to point out, 
on the range of relative speeds that we encounter here 
on earth. For this range of speeds—from zero up to 
some miles a second—the relativity theory indicates 
that the famous Newtonian Laws of Motion are a suf- 
ficiently accurate description of phenomena. These 
Laws assume three-dimensional space. If the speeds 
encountered on earth in ordinary human experience 
had been many times as great as this, as great, say, 
us the atomic speeds of fifty thousand or a hundred 
thousand miles a second, we probably would not have 
been able to build ourselves this particular three-dimen- 
sional reference frame for the facts of the world. The 
facts themselves would have told us, long since, that the 
frame was wrong. To return to the simile of the 
postal clerk, we would have discovered that some of 
the possible post offices were left out of the frame. 
There would be an occasional letter for which we could 
find no place, 

Our idea of space, then, has nothing final or funda- 
mental about it. It is merely the frame of reference 
(or a part of the frame of reference) which we have 
built up to enable us to sort out the multitude of sense 
impressions that reach us all the time from the outer 
world. 

This space-frame, it must be remembered, is funda- 
mentally dynamic and muscular. If to reach two ob- 
jects in the outer world we find it necessary to execute 
different sets of muscular movements we say that the 
two objects are spacially distinct; they occupy different 
“places” in space. In this respect the visual 
as perceived by the eye alone, may be different from 
the dynamic or muscular space. If we look at two 
objects which are in the same visual line; for example, 
at a piece of glass and at some object behind it, and 
if we use only one eye so that we avoid the possibility 
of perceiving relative distances by the range-finding 
action of our two eyes, we cannot distinguish the two 
objects spacially. They will seem to occupy the same 
“place” in the visual space-idea that is given to us by 
this kind of one-eyed vision. 

We will have to call in our dynamic or muscular 
sense. We will have te reach out and touch the two 
objects, before we will be able to place them properly 
in our complete three-dimensional reference frame. The 


space, 


But you cannot conceive 

it except as in space. There is space on all sides of it, above it and beiow it. 

Try to imagine the two-dimension diagram separated from this surrounding 
space and you will find that you cannot do so 


Dr. Rashevsky and the paper dolls that he uses to demonstrate the limited, 

two-dimension creatures whose sense impressions illustrate the possibility of 

different ideas of space and time, ideas that seem utterly fantastic to us, who 
have our own ideas of these matters 
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occurrence of such uncertainties in real life is avoided, 
in most cases, by the fact that we have two-eye vision 
and accordingly an approach to a _ three-dimensional 
frame of reference for our visual space as weli as fer 
our muscular space. But occasionally, as in the in- 
stance of the visitor who underestimates the desert 
distances, this two-eye space judgment breaks down 
and then our visual space and our muscular space part 
company, sometimes with consequences that approach 
the ludicrous. 

The lesson of this is that our space judgment, indeed 
our whole idea of space, depends on tiie particular 
that we use to form that judgment—on the 
senses that man has used in the past to build up his 
space idea. Three-dimensional space, therefore, may 
quite easily have been the creation of the physiological 
and psychological character of man, which is the idea 
that we set out to establish. 

To reinforce this idea still further—for it is by no 
means an easy idea to grasp—it is convenient to employ 
the device that we made so much use of in the previous 
article, the device of fantastic, imaginary creatures 
whose sense perceptions, worlds and frames of refer- 
ence are conceived to be very different from our own. 

Let us consider a world composed of creatures who 
exist only in two dimensions, like dolls cut out of sheets 
of paper. These creatures can move about at will in 
the flat plane that is their home but they cannot move 
at all in the third dimension above or below this plane. 
Furthermore, they cannot be bent, for that would in- 
volve moving parts of their bodies out of the 
plane to which they are restricted. 

But let us grant to these two-dimensional creatures 
a three-dimensional eye. They can look up, we will 
imagine, out of the plane they live in into the space 
above them. They will do this even more fundamen 
tally than we look up at the stars, for our eye has no 
more dimensional perceptions than our muscles have. 
We could actually feel the stars, we imagine, if but we 
had a long enough arm. 

To the paper-doll creatures on the flat plane their 
outward vision is different. It is an altogether dissimi- 
lar thing from their touch sensations that are confined 
to the plane. It is as though man discovered 
day, as indeed he may, an additional sense or 
instrument that could penetrate the fourth din 


sense 


some 


some 
sense- 


1ension, 


be it time or be it not, which fourth dimension may 
exist in the reality as a still invisible aspect of the 
real universe, 


Now imagine that there exist in the paper-doll world 
of our imaginary flat plane two fixed objects; one in 
the plane, the other just above it. The paper-doll 
creatures would see both of these, but they could feet 
only one of them, the one that lay in the plane itself. 
Of this second one only would they have any 
conception.” They would believe, therefore, that the 
two objects occupied the same space but that one of 
them was so constituted that it was imperceptible to 
their sense of touch. They would believe, in other 
words, that the two objects differed in what we call 
“physical” properties. 

It is possible, we may pause to note, to regard in 
this same way the common scientific theory of the 
that this ether occupies 


“space 


luminiferous ether. We say 








- Buc 











A mere straight-line fence will keep the two-dimen- 


sion delis apart. We three-dimension creatures 

could jump this fence, thus crossing it by passing 

into the third dimension of space and back again. 

The dells cannot enter the third dimension, so the 

fence confines them. They do not even conceive the 
third dimension as possible 


the same space as other bodies but that it does not 
affect our senses. If there be any such thing as the 
ether (which is, of course, a matter of dispute) we 
miglit think of it as lying altogether outside the three 
spacial dimensions which compose our reference frame. 
Dimly perceived by us in other ways but impossible of 
being fitted into our mind’s idea of the world, this 
ether may be playing, we imagine, the same role with 
us that the second external object, seen but unfelt, 
piays with the paper-doll creatures in the flat plane. 

Here again the lesson is that space perception is 
merely a matter of what sense we use to do the per- 
ceiving. It is a matter, that is, of the physiological 
constitution of the perceiver. 

Let us take still another and more striking example 
Let us imagine 
a kind of creature who cannot move at all and who 
possesses, accordingly, no muscular sense and no space- 
frame conditioned by this sense, as we do. But let us 
grant to these unfortunates one means of contact with 
their world; iet us imagine that they can perceive 
color These are the only things they do perceive. 
And let us imagine that the colors of objects in their 
world consist of the seven primary colors and of vari- 
ous mixtures of these seven. 

Such creatures would be compelled to choose for their 
frame of reference—-their “space’’—the color impres- 
If two objects 
were of the same color the creatures would think of 
these objects as “located at the same point.” And as 
the color of any object would be determined by the 
relative amounts of each of the seven primary colors 
which it contained, the “space” of these color-perceiving 
creatures would be a seven-dimensional space. 

If such creatures really existed in the world as we 
know it, it is apparent that their idea of the world— 
their frame of reference for it—would be ridiculously 
different from our own. It is worth while to remember 
that our frame of reference, our seeming fundamentals 
of space and time, may be just as ridiculously different 
from the viewpoint of some creature more richly en- 
dowed with senses than we are. It is impossible to 
say that one of these viewpoints is “right” and that 
another one is “wrong.” They are merely different. 
It all depends on the senses possessed by the particular 
creature who is doing the perceiving and who is con- 
structing for himself his particular “space” and, it 
may be added, his particular “time.” 

Turning now to this matter of time, it is apparent 
on a little consideration that it, too, is determined by 
a fact of human physiology. The human body is, 
among other things, a chemical mechanism. Chemical 
changes go on in the biood, in the body cells, in the 
nerve cells of the brain. These changes are what the 
chemist cails “irreversible,” that is the condition of 
the cells or of chemicals in them is not the same after 
the change as it was before and cannot be restored to 
the previous condition by ordinary natural processes, 

Think of a stick of dynamite. Something happens 
to make the dynamite explode. What has happened is 
that the millions of millions of atoms in the dynamite 
have flown apart. That is an irreversible change. It 
might be possible, theoretically, to collect all those 
scattered millions of atoms and to put them together 


of hew completely this dictum applies. 


sion. They would have nothing else 
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again in the form of dynamite, but it would be difficult. 
It would require much energy. It would be very sur- 
prising if it happened. 

The chemical reactions that go on inside the human 
body are probably quite as violent as is the explosion 
of a stick of dynamite. The only difference is that 
they occur on a smaller scale. They are equally irre- 
versible. They are, we believe, the cause of time. 

The time idea is essentially the idea of sequence. 
One thing happens after another thing. The chemical 
reactions inside ourselves do happen after each other. 
They cannot be reversed. And so, in some obscure 
physiological way that we do not yet understand, we 
have acquired the sense of time. We know that the 
second half of the day comes, as we say, “after” the 
noon. 

And, exactly as has happened with the idea of space 
based on our muscular sense, so the idea of time based 
on this physiological time sense has been built into 
the mind's frame of reference for the world—into the 
set of pigeon holes by which we sort out facts. It is 
no more possible for the mind to imagine things outside 
of time than it is for us to imagine them outside of 
three-dimensional space. Changes “in time” must 
occur, necessarily, to objects which exist, we conceive, 
in space. Conversely, if an object “exists” in space 
but lasts for no time at all, not even the shortest 
instant, we refuse to admit that it exists at all. 

Every physical event needs for its description a 
specification of the point in space where it happens and 
of the instant of time when it happens. If these two 
data cannot be supplied our mind begs the question by 





The dolls are able, Dr. Rashevsky assumes, to see 
into the third dimension, although they cannot pene- 


trate it bodily. Accordingly, the small pasteboard 

square raised above the surface of the plane seems 

to them to differ only in intangible, so-called “phys- 

ical” properties from the square placed below it 
and in the plane 


assuming that the event is “unreal” or “imaginary,” 
that is that it never “happened” at all. 

Thus the description of any real event requires four 
independent data; the three dimensions that fix the 
point in space and the additional dimension that fixes 
the point in time. The analogy of the time datum with 
the three-space data is an obvious one and from the 
purely mathematical point of view it is quite possible 
to treat all four in the same way. Mathematically, 
time may be regarded quite successfully as the fourth 
dimension; which is, indeed, exactly what Minkowsky 
and his followers have done. Thus one arrives at the 
“space-time” or four-dimensional world which we men- 
tioned at the beginning of this article. 

This viewpoint has proved an especially simple one 
in the handling of the theory of relativity: which 
theory consists, it must be remembered, of such com- 
plete and rigorous mathematical reasoning that all 
possible mathematical simplification of the data is 
especially necessary. 

We measure time by means of clocks and all clocks 
consist, in the last analysis, of some action which 
repeats itself at regular intervals; as, for example, the 
rotation of the earth, this being the great standard 
clock for all the world. But if the speeds of all events 
inside any given system alter by the same degree there 
wili be no way to perceive this. If all the clocks in 
your house run slow by the same degree you will know 
nothing of it until you go out and look at another clock. 
If all processes in the visible universe were becoming 
either faster or slower there would be no way to find 
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it out. We would have no standard clock for com- 
parison. 

It is one of the tenets of the relativity theery that 
this might happen and that, in fact, it all depends on 
the motion of the system that contains the clocks being 
studied relative to the motion of the observer who 
measures time by these clocks. Together with this 
assumption, the relativity theory makes anether one 
concerning the change in geometrical size of bodies as 
a result of relative motion, and from these two it is 
possible to arrive at some rather paradoxical results. 

It may happen, for example, that two events which 
appear to one observer as being simultaneous will 
appear to another observer (who is moving relative to 
the first observer) as being not simultaneous, and this 
in such fashion as permits no decision concerning which 
observer is wrong. Thus two events which one observer 
sees as happening at the same time but at different 
places may seem to a second observer to have hap- 
pened at the same place but at different times. 

It was considerations like these which led Minkowsky 
and the ofher theorists in relativity to the conclusion 
that space and time were indistinguishable, both of 
them consisting of dimensions chosen more er less at 
random in a four-dimensional world. On this basis the 
“time machine” of Mr. Wells might seem really prac- 
ticable. All we would need would be some way of 
“traveling” along the one dimension that we had 
chosen as time. 

But there is one serious trouble with this point of 
view. It leaves out man. And a “time machine” would 
be of little use, humanly speaking at least, unless there 
were a man to ride it. 

Minkowsky claims that the union of time and space 
into an inseparable space-time whose four dimensions, 
all at right angles to each other, may be chosen at 
random, results in a formulation of the universe that 
is much simpler for mathematical treatment than our 
more familiar plan. This is quite true. We do gain in 
simplicity—always the object of science—if we are 
describing certain basic physical phenomena such as 
those with which the relativity theory is so especially 
competent to deal. 

But it is possible that we will lose in simplicity in 
describing the phenomena of mankind and of the human 
mind. These human phenomena involve the physiolo- 
gical and psychological organization of man. Out of 
the muscular sense of man has come the ‘dea of three- 
dimensional space, that being the simplest way in which 
we can interpret the data that we obtain by touching 
external objects. Out of the chemical changes that go 
on irreversibly inside the human body the mind has 
made the distinction of past-future and has built up 
the idea of time. That, too, seems to be the simplest 
way in which we can conceive, at present, the facts 
which find their fundamental human expression in the 
observation that we live, grow old and die. For think- 
ing about ordinary things there is no simplification in 
rejecting these natural (natural because fundamentally 
human) ways of thinking in order to embrace the 
mathematical reference frame in which time and space 
are indistinguishable. 

With the progress of science we may be able, some 
day, to do this; to find some more complete sense per- 

(Concluded on page 446) 





This photograph illustrates what the creatures of 
the doll world might consider to be an angel. The 
paper doll held above the two-dimension plane of 
this fantastic world is visible to the doll creatures, 
but cannot be touched by them or examined in any 
other way. It seems to them what we call a “vision” 
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Fig. 2: 


of the larger fishes as well. Note the large egg in the brood case of the dorsum. Fig. 4: 


A diatom (Diatoma), an important food producer for the larger protozoa and crustacea. Fig. 3: 


One of the smaller crustaceans (Bosmina), an important element in the food of fish fry, and 
Left, a diatom (Diatoma), and right, a green flagellate protozoan (Euglena). Fig. 5: In the center, a group 


of diatoms, and above and below, two large desmids. Fig. 6: Shell or test of Difflugia. Fig. 7: Shell of Arcella. Near the latter can be seen several desmids and diatoms upon which both of these 


forms feed. Arcella and Difflugia are rhizopods 


Various kinds of plankton organisms which form the basis of aquatic life 


The Basis of Aquatic Life 


Some Significant Phases in the Study of the Plankton of Lakes and Seas, and What They Mean to Us 


By Dr. Leon Augustus Hausman 


Research Zoologist and Instructor in Zoology, Rutgers College 








E are accustomed to regard 
the sea as a singularly life 
less and barren place. Our 
popular conception is em- 


PLANTS 


an available foodstuff for the larger, her- 
bivorous forms. Figs. 6 and 7 are photo- 
micrographs of two of the commonest of 
the fresh-water protozoans. Although they 





bodied in such expressions 


as: the barren waste of 
waters, the desert expanse of sea, and the G 
like. And yet the fact is that nowhere on 
our globe does there exist a more numer- 






































are provided with a fairly dense shell or 
test, they are able to float at or near the 
surface by reason of included air or oil. 
Such forms are phytophagous, or plant- 
devouring, and are, themselves, an imper- 
tant element in the food supply of the 








ous assemblage of animal and plant forms DIATOMS DESHIDS FILAMZNTOUS 

than in the upper layers of the waters of 

our oceans and seas. So multitudinous 

are these living forms that a single tum- 

blerful of water drawn at random from BACTERIA 

the surface of any lake or sea, may con- (RELATIVELY UNIMPORTANT) = 


tain hundreds of thousands of individuals, 
and yet the whole company be invisible to 
the unaided eye, or at most, impart but a 
slightly cloudy aspect to the water. 

In all large bodies of water, both salt 
and fresh, there exist in the upper layers, 
a vast host of living forms, collectively 
known as the plankton (Fig. 1). They 
are minute, transparent or translucent, 
and of a delicacy of structure which 
enables them to float without exertion. 
Some of these are plants, some animals. 
The plants are represented chiefly by the 
algae, the lowest and most lowly-organ- 
ized vegetable forms. Of the algae the 
most numerous are the desmids and dia- 
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(RELATIVELY UNIMPORTAN] 


Fig. 1 
the chief groups of plants and ani- 
mals composing the plankton 
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larger crustacea, and fish fry (Fig. 11). 
The rotifers and crustacea are the largest 
of the planktonts. The former (Fig. 1) 
are of especial interest to students of 
aquatic life because of their affinities with 
the worms, and also because of the many 
problems in life history and anatomy 
which they present. In the plankton they 
act the part of carnivors, and transferm 
smaller organisms into food available fer 
larger ones. The crustacea represented 
in the plankton are distantiy allied te the 
familiar lobsters and crabs, and nearly 
all of these grow to sufficient magnitude 





: Graphic scheme showing 





CLADOCERANS 





to be seen with the naked eye. They 
form the chief food of many species of 
fishes (Fig. 3). 

Within this unique circle of the life of 
the open water we find a society of crea- 
tures which is self-sustaining, and en- 








tirely independent of the life of the land. 








toms, notably the latter (Figs. 2 and 5). 
The desmids and diatoms are nearly all single-celled 
forms, numbering many thousands of species. 

The plankton desmids and diatoms float freely in the 
upper strata of the water, being buoyed up by oil 
globules within the cell, and, in the presence of sun- 
light, manufacture food from the inorganic materials 
held in solution in the water. This great class of 
planktonts is, therefore, of primary and radical im- 
portance in the support of all other plankton life, even 
as are the plants of the land surface in support of 
terrestrial existence. The diatoms, the most largely 


represented in the one-celled algae group, are enclosed - 


in shells, or valves of silica, which, being practically 
indestructible, sink to the bottom after the death of 
the cell, and there form the. deposits known to the 
geologist as diatomaceous earth. 


The rdle which they play in the life of the open waters 
is, probably, similar to that of the forms with which 
we are familiar in the processes of decomposition. 
Neither the plankton bacteria nor the fungi appear to 
be of much importance in the maintenance of plankton 
life. 

The animals of the plankton are chiefly the protozoa, 
rotifers, and crustacea (Fig. 1). The protozoa are 
comparable, in organization of body and position in 
the animal kingdom, with the desmids and diatoms. 
They are minute, uni-cellular forms, and are possessed 
of some fairly efficient means of locomotion. Many of 
them, like the Euglena (Fig. 4) contain chlorophyll, 
and hence are able not only to construct their own 
food from inorganic materials, but also aid in producing 





Such deposits, when rich in silica, 
as they frequently are, have be- 
come of considerable commercial im- —_ 
portance either as polishing pow- ~ 
ders, or as absorbents of nitro- 
glycerine in the manufacture of 
dynamite. Some few filamentous 
algae, similar to the green “pond 








scums” are likewise found in the 

plankton, especially in the smaller ~'p a - os 
lakes. They are, however, relatively ah @ ae — — 

of little moment in the alimental (ee eee ee an 
economy of the life of the plank- 


tonts. ! 
Bacteria and parasitic fungi are 

















It contains within itself all of those ele- 
mental groups found in any complete and self-perpetu- 
ating animal society: producers, consumers, scavengers, 
parasites, and the like. No other group of animal and 
plant forms lives in an environment of such homo- 
geneity. It is doubtful if there can be found any- 
where else a community of organic beings in which 
the vital economic balance has reached so precise and 
undeviating an adjustment. 

All this is very interesting, you say, but is it of 
importance? Of the greatest importance; net only for 
the biological sciences, but practically as well. Fer 
in the study of plankton we are considering a group 
of creatures which forms the basis of the entire life 
of our seas and lakes. It is the great feeding ground 
for fishes, or for those forms upon which the fishes 
depend for food. And the fishes, in 
their turn, provide the necessary 
food supply for the aquatic mam- 
mals; the seals, whales, porpoises, 
and others. Eliminate the plankton 
and all aquatic life would cease 
to be. 

The minutest of the plankton, the 
desmids, diatoms, and green flagel- 


—- -_ lates may be likened to the meadews 


of the land. They are the primary 
foraging ground, consuming inor- 
ganic elements and producing food 
for the herbivors. Smaller feeds 
6 upon larger, is the general rule, and 
so the life of the water is main- 








invariably present wherever other 
organic forms are to be found. 
Little is known at the present time 
concerning the plankton bacteria. 


Fig. 8: Some of the smallest of the plankton organisms, represented as lying upon the 
shaft of a human hair which is approximately 50 microns in diameter. 
2. Strombidium. 3. Rhyncemonas. 4. Dinomonas. 5. Cercomonas. 


1. Pleuromonas. 


tained. It is interesting and nete- 
worthy in this connection to recal! 
that the largest creature, bulk con- 


6. Elvirea sidered, of which we have any rec- 
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ord in the history of our earth, the huge 
Blue Rorqual Whale (Baelenoptera mus- 
eulus), feeds very iargely upon the 
smallest creatures, the members of this 
plankton group. 

The planktoa organisms are variously 
distributed in the upper strata of the 
water. Light is, of course, the control- 
ling factor in their distribution. Hence 
we find the majority of the species near 
the surface, say from about three feet 
below the top to some ten or fifteen feet 
below that, the distribution varying with 
the clarity of the water. Planktonts 
are found, in some localities, however, 





Upon arrival at the laboratory the 
samples are filtered through a tiny piece 
of hard-surface filter paper, and the resi- 
due washed off into a known quantity of 
distilled water. Fig. 12 shows an appar- 
atus designed by the writer, and known 
as the microfilter, for quantitative 
studies of microplankton. 











A great deal still remains to be 
learned about the microplankton. The 
small size of the organisms renders their 
collection and study difficult and exact- 
ing. Curiously enough, it is among the 
algae group that one finds today the 








is far beneath the surface as sixty or 
seventy feet. Temperature exerts, like 
vise, an influence in plankton disposi 
tion. And curiously enough it is not in 
the tropical seas that one finds the richest and most 
abundant plankton life, but in the polar ones! 

The planktonts themselves are virtually unable to 
regulate their dispersal over large tracts of water, for 
although many of them are provided with locomotor 
appendages and are capable of voluntary and directed 
movement, whatever swimming they accomplish is of a 
rather ineffective sort and serves to move them only 
through comparatively minute distances. They may 
rise or sink, and thus seek their optimum levels, but 
are dependent upon tides, winds, and water currents 
for their broad general distribution. 

The mere physical quantity of plankton life contained 
in any given volume of water is surprising. It has 
been estimated that the total bulk of such life in an 
average lake is probably equal to the total bulk of 
life produced over an equal area of an average land 
surface. 

In size the majority of the planktonts are so small 
as to lie below the range of vision of the unassisted 
eye. The smallest of the forms are the bacteria, which 
strain the powers of even the best of our modern micro- 
Roughly the 
upper and lower limits of magnitude may be found 
among the animal forms. The smallest of these is the 
Pleuromonas (Fig. 8, No. 1), with a diameter of from 
2 to 9 micra (See Hausman, L. A., the Smallest Animal 
in Existence, Sctentiric AMERICAN Monthly, May, 1921). 
The largest is the Leptodora, a crustacean reaching 
an inch or more in length (Fig. 9). Exclusive then, 
of the bacteria, the smallest organisms of the plankton 
are the flagellate protozoa. A group of these is shown 
in Fig. 8, represented as lying on a section of a human 
hair, which is approximately 50 micra in diameter. 
The micron, the unit of micro-mensuration, is 1/1000 
of a millimeter, or about 1/25,400 of an inch. 

Upon the basis of size the planktonts have been 
divided into two fairly distinct groups. These we 
shall term the macroplankton and the microplankton. 
The former are sometimes called the net plankton 
(since they may be taken with a fine silk net) and 
the latter the nannoplankton (dwarf plankton). The 
macroplankton are those above 25 micra 


scopes; the largest are the crustacea. 


Fig. 9: Leptodora, a crustacean, one of 
the largest of the plankton forms, which 


may reach an inch or more in length 


a large area. In the ocean metal nets are often used, 
encased in torpedo-shaped tubes, in order that they may 
be drawn at rather high speed behind steamers. Numer- 
ous modifications of all of these devices are to be found 
in various laboratories. 

For the capture of the microplankton an apparatus 
known as the water-bottle is used. This is merely a 
large, small-mouthed flask attached to a rope. Along 

















Fig. 12: The microfilter, used to concentrate microplankton 

organisms. A, burette tube into which water to be filtered is 

placed; B, pipette with delicate tip; C, minute circle of filter 

paper. Fig. 13: Plankton net drawn behind a boat; used in 
the capture of macroplanktonts 


Two of the tools of the student of minute aquatic 
life 


the rope are markers spaced at the interval of one. foot, 
so that one may know accurately the depth to which 
the bottle is lowered before the sample is taken. When 
the desired depth has been reached the cork is pulled 
from the bottle by a second rope, and the bottle allowed 
to fill. It is then withdrawn, the sample bottled and 
labeled, and is ready for the collection of another sam- 
ple from a different depth. 


Fig. 10: Various specimens 
of plankton grouped about 
a scale reading in microns 


smallest and the largest—or, at any rate, 
the longest—of living plants. Thus the 
bacteria stand at one extremity of size, 
and the giant kelp (Macrocystis) of the 
Pacific at the other. The latter has been 
known to reach a length of 900 feet! And both of these, 
the vegetable Lilliputian and the vegetable Titan, are 
to be found as near neighbors in virtually the same 
habitat. 

Can we cultivate plankton in our lakes? For if we 
ean, we can also cultivate our rapidly decreasing sup- 
ply of fresh-water fish food. In many of our smaller 
inland bodies of water a once copious and important 
supply of fishes has failed, or is failing, and chiefly 
because we have allowed pollution of the water to take 
place, killing entirely or greatly reducing in numbers 
the members of the plankton. The first step in the re- 
population of our depleted waters is the cultivation of 
its plankton growths. Stocking the water year after 
year is futile unless this be done. 

It is because of this very intimate relationship of 
planktonology with one aspect of our conservation of an 
important element in our food supply that this com- 
paratively new field of study is receiving the attention 
of students both of aquatic biology and pisciculture. 


Attacking Malaria With Airplanes 
ALLULAH, Louisiana, is Federal headquarters for 
studying methods of boll weevil control and Mond, 

Louisiana, a few miles from Tallulah, is Federal head 
quarters for studying malaria control. The same air 
planes are serving both these stations in efforts to 
poison boll weevils and mosquitoes. 

The larva of the malaria mosquito is a surface feeder 
in the water where it is bred. Because of this feeding 
habit it can be attacked with poison. It has been found 
that a pound of paris green can be applied so as to 
effectively treat 20 acres of swamp. This has 
been demonstrated by Dr. W. V. King, who is in charge 
of the malaria work at Mound. In this demonstration 
the poison was, however, put on with a hand machine 
operated on the ground. From 90 to 95 percent of 
the larve of the malaria mosquito was killed by this 
treatment. 

The instant the poisoned dust particle comes to rest 
on the surface of the water and before it has time to 

sink, a mosquito larva pounces on it as if 





in diameter; the microplankton those be- 
low (Fig. 10). The group containing the 
microplankton is by far the larger of the 
two, being, by weight, on the average 
from three to ten times as great. In this 
group there occur chiefly the bacteria, 
some of the algae, and nearly all the 
flagellate protozoa. The study of these 
minute forms is most difficult, and calls 
for apparatus and manipulation of ex- 
treme nicety (see Hausman, L. A., The 
Manipulation and Identification of the 
Mastigephora of Fresh Waters, Am. Nat., 
vol. 54, July and August, 1920). Within 
the macroplankton occur the rotifers, 
crustacea, and the larger desmids, di- 
atoms, and protozoa. 

The macroplankton are ordinarily taken 
with the plankton net (Fig. 13). This is 
composed of fine bolting silk, and when 
drawn through the water strains out ap- 
proximately from 35 to 50 per cent of the 
organisms in the column of water which 
passes through it. The plankton net is 
towed behind a boat, and the depth at 
which it travels can be regulated either 
by weights, or by varying the speed of 
the boat. At intervals the net is hauled 
aboard and its contents rinsed into a jar. 
Or the water may be pumped through the 











it were food, with the result that it gets 
its fatal dose of poison. 

The fact that malaria mosquito larvie 
could be poisoned having been estab- 
lished the question arose as to how to 
spread poison over cyprus swamps, mud 
flats and other inaccessible places, the 
answer to which is being sought in the use 
of the airplane. 

The first year of airplane testing has 
met with sufficient success to hold out 
bright promise. In spite of dense foliage 
of the cyprus swamps dust spread by the 
airplane percolates through to the water 
in sufficient quantities to cause high mor- 
tality among the larve. More poison, of 
course, is required for forested swamps 
but not so much more as to make air- 
plane poisoning impracticable. 

Only the malaria mosquito is_ killed 
solely because of its distinctive feeding 
habits. 

Further experimentation will be re- 
quired to determine the most effective 
dosage under varying conditions of the 
mosquito’s habitat, also to learn if there 
are better mechanical attachments for the 
airplane than are now being used for 
dusting. But enough has already been 
learned to encourage the belief that air- 








net either by hand or by .nachinery. The 
latter method of securing plankton is em- 
ployed where it is desired to carry on 
investigations of a quantitative sort over 


Fig. 11: 


Chart showing the alimental inter-relationships of the various great 
groups of food supply, the arrows in each case pointing from consumed to 
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planes may carry “healing in their wings” 
to vast regions of the country now subject 
to the chills and fever and general dis- 
comforts of malaria. 
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Don’t Be Shocked 
HE danger of getting a serious or 
fatal shock if you work around elec- 
tric circuits of any kind is no joke. No 
matter how old a hand you are, you are 

















A special rubber insulating glove 
and sleeve designed for the protec- 
tion of those who do electrical work 
or for workers in acids 


ulways in danger. In fact, if the adage 
that “familiarity breeds contempt” still 
holds, you are more liable to “get it” the 
longer you stay in work of this sort. 
There is the rule to keep one hand in 
your pocket while doing work of this 
sort, but like many another rule this one 
works out quite well for the other fel- 
low. If you do work of this sort you 
will usually have to use both hands, 

A Newark, New Jersey, manufacturer 
has provided special rubber, insulating 
gloves and sleeves for the purpose of 
protecting electrical workers from shock. 
The mittens are made in 
lengths from 11 inches up to 18 inches 
long and ure designed to guard against 
various voltages ranging from 3000 to 
15,000. The over the 
gauntlets of the gloves and protect the 
wearer from the wrists to the shoulders. 
At the upper end there is a grommet 
and hole, so that the sleeves may be tied 
on by means of a rubber band, per- 
mitting stretch in work. 

These sleeves are also adapted to the 
use of workers in acid as well as in 
electrical work. For the latter use they 
have all the electrical and mechanical 
qualifications required by the N. E. L. A. 
breakdown test on sleeves—30,000 volts. 


gloves or 


sleeves go on 

















A device for locating and measuring 

vibrations in turbo-electric machinery 

may be clamped to any convenient 
part of the machinery under test 


The Vibrometer 
URBO-GENERATORS, revolving at 
very high speed, are often subject to 

baffling vibrations which in the interest 
of safety must be located and properly 
remedied if trouble is not to arise. 
Usually when a small amount of vibra- 
tion is noted it may safely be predicted 
that it will increase itself. Centrifugal 
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force varies directly as the square of the 
velocity ; therefore, even an extremely 
smnall unbalanced weight will, when set 
revolving at the high velocities of the 
steam turbine, set up stresses that are 
comparatively high. 

The vibrometer is a delicate instru- 
ment for catching up incipient vibrations 
in machinery of this and allied kinds. 
By its use the source of the vibration 
may generally be located. Its design is 
based on the tuned vibrating reed prin- 
ciple. In making observations the reed 
is tuned to respond to the particular 
vibration under examination, and great 
sensitivity is thus obtained. Means are 
provided for turning the instrument 
about both its vertical and horizontal 
axes till the maximum amplitude is 
found, the angles being indicated on the 
scales provided. The weight of the in- 
strument is two pounds. 

Referring to the illustration, the long, 
slender vibrating reed which shows in 
darker relief against the column is 
slightly loaded at the free end and is 


Chassis Oiling with the Gravity- 
Capillarity Wick 

HASSIS lubrication is a vexing prob- 
lem. The average motorist is over- 
conscientious about it with his new 
car and not conscientious about it at all 
after the first thousand miles. That is 
one of the reasons why shackle bolts are 
always squeaking and wearing out. 
Grease and oil make fine lubricants if 
they are regularly supplied. It is easy 
to keep supplying grease to a grease cup, 
but it is harder to insure that it will 
always be on the sore spot in the rub. 
This is especially true in cold weather. 
A Chicago manufacturer believes he 
has solved this problem by finding a 
practical way to keep oil—not grease— 
in the shackles all the time. As shown 
in the illustration, this is done by means 
of saturated wicks which equalize sup- 
ply and demand in the oil business where 
it concerns the wearing parts of the 
chassis. When you fill these cups gravity 
first flushes the bearing clean; then 
eapillarity conveys oil steadily through 




















When you fill these wick-filled cups with oil, gravity first flushes the bearings 
clean; then capillarity conveys oil steadily through the wick to the bearing 


surface. 
truck journals. 


clamped at its lower end in the jaws 
near the The movable spring 
clamp slides friction tight on the pillar 
und carries a marker operating over a 
scale. The pillar can be set so that the 
plane of vibration of the reed is in any 
ungular position, which position is indi- 
cated on the scale at the lower left. The 
instrument is clamped to any convenient 
part of the machine under test. When 
the sliding bushing on the pillar is in 
the right position so that the reed is 
tuned, the frequency is read off. Reeds 
of different thickness may be used at 
different speeds, three reeds thus ade- 
quately covering the range from 300 to 
1500 r.p.m. 

This accurate instrument is the prod- 
uct of a Glasgow, Scotland, manufactory 
and appears to be as carefully made as 
British tradition demands. 


base, 


This same principle has stood the test of time in oiling railway- 
The cap is dustproof and watertight 


the wick to the bearing surface, This 
identical principle has stood the test of 
time in oiling railway truck journals. 
The cap is dustproof and watertight, and 
it is claimed by the manufacturer that 
these oilers will keep oil going to the 
right place for 3000 miles. 


Chicago to the Rescue 
A 7 OTIIING is ever wasted at the Chi- 
4 cago stock yards, but recently there 
has been an unparalleled call for shin 
bones for exportation to China for mak- 
ing Mah Jong sets. Such bones are now 
an important article of commerce and 
are sent to China by the ton. These are 
used in connection with bamboo to form 
the “tiles” in the Mah Jong set. 
China does not have many domestic 
animals and, therefore, is not able to 
supply the ever increasing demand. 

















Shin bones of cattle, like the ones pictured above, have become a large com- 
mercial product. They are shipped to China by the ton where they are used 
in the manufacture of Mah Jong tiles 
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A Useful Floor Lifter for the 
Handy Man Around the House 
1 AVE you ever had to rip up a sec 

tion of tongue and grooved floor 
ing? Was it a pleasant job? Did you 
not wish you had a larger chise} than 
exists? 

















A handy tool for cutting tongues of 
old flooring 


On this page we illustrate, not such a 
chisel, but such an implement having a 
five-inch blade. The illustration is 
almost self-explanatory. Simply insert 
the blade between the floorbourds ond 
use the hammer. You thereby cut five 
inches of tongue at a time. The imple- 
ment seems to be heavily made and 
should “stand the gaff.” 

Electricians, contractors and other 
trade artisans, not to speak of the handy 
man around the house, find such a tool 
very useful. It work and 
saves dispositions, for no one likes to 
drive sharp chisels against nails over 
joists. 

This tool is 
manufacturer. 


speeds up 


made hy a New York 


Ice Cream Freezer Stops Itself 
When Cream is Frozen 

A N electric ice cream freezer with an 

4 automatic indicator for cutting off 

current when the contents are frozen to 

the degree desired is the device pictured 

here, 

















A freezer that stops itself when 
cream is frozen 


lighting 
custard in 


It connects to any electric 
circuit and freezes frozen 
seven minutes and ice cream in twelve 
minutes. 

The speed can be equalized to meet 
the precise requirements of its contents 
and, once set, it mechanically performs 
its duties. 

Note that the motor and the cross arm 
are combined. 
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A time-saving device for lacing up 
the fowl 


Automatic Lacer for Fowl 

ese useful and time-saving de- 
Ps vice to simplify housekeeping is an 
automatic iacer for sewing the fowl to- 
gether to keep the dressing in. 

Grandmother had to use a needle and 
a stout thread, a messy job at best. The 
modern housekeeper merely inserts alu- 
minum pins on which the string is laced 
back and forth. When the fowl is done 
to a turn, the withdrawal of the pins 
automatically releases the string. 
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An unusually sanitary toothbrush 
A Toothbrush with Accessible 
Bristle Roots 

HYGIENIC device is the toothbrush 
A shown on this page, in which the 
reots of the bristles swing out from the 





wi 











In this design of table accessory 
the pepper and salt container, usu- 
ally made separately, are welded 
together but they can be used in- 
dependently 


facilitating their thorough 
cleansing and fiushing with water. 

The brush has three rows of bristles, 
each of which swings out separately. 


base thus 














The powerful landing lights with which planes of the western division of our 
mail service are equipped 


A Trouble Light with Interest- 
ing Features 
HE trouble light shown in the pho- 
tographs at the bottom of this page 
is plugged into the socket of a head- 
light, tail light or dash light and a ten- 
foot cord makes it possible to use it at 
any part of the car. A heavy spring 
clip makes it possible to fasten the light 
to any projection on the car and by this 
means both hands are left free. 
Rubber tubing placed on the clip pre- 
vents the polished surface from becom- 
ing scratched. 


Landing Lights for Mail Plane 

. IGHT EYES” for pilots flying 

United States Air Mail planes have 
been installed recently on all planes in 
the western division of that branch of 
our mail service. 

The new lights are placed on the ends 
of the lower wing and are of 450,000 
candle-power each. 

From an altitude of five hundred feet 
these lights light up landing space for 
an area of over half a mile, and are an 
invaluable aid to pilots who must make 
landings at night. 
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A useful device for changing films or plates, or to take on trips away from 


home. 


Portable Dark Room for Photog- 
raphers 

Fay for changing plates or films is 

a useful device for home portrait 

work or to take on trips. It is made 


of a special rubberized material and 
when folded will fit into any camera 
case or the camera may be wrapped 
in it. 


The photograph on this page shows 
how the bag slips over the head and 
fastens around the waist. 

The small square is the ruby light for 
daylight or night work. It is thirty-six 
by thirty-six inches and may 
used as a focusing cloth. 


also be 


This may also be used as a focusing cloth 


Felling Large Trees Baffles 
Inventors 

HE big trees of the west have so far 

baffled all efforts of inventors to sup- 
plant the oldtime “bucker”’—the strong- 
armed man who saws them through. 

The tree shown in the photograph at 
the top of the page is 220 feet high— 
as tall as a twenty-story building—and 
the first branch is 150 feet above the 
ground. 

If any of our readers know of any 
mechanical device that has been used 
successfully for work of this kind we 
would appreciate full particulars and 
photographs. 
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Two old-time “buckers” cutting 
down one of the giant redwoods of 
California 


An Electric Melting Ladle 

HERE are many industries which re- 

quire more or less constant use of 
melted materials, such as battery com- 
pound, babbitt for bearings, wax, etc., 
and, in addition, there are thousands of 
people who occasionally use them on 
small jobs of various kinds. Keeping 

















A snap-on ash tray that should ap- 

peal to the bridge player or smoker. 

It may be attached to a table or the 
arm of a chair 


the material liquid is generaily a good 
deal of a bother and diverts one’s mind 
and energies from the work itself. 
Under such circumstances the electrically 
heated hand ladle is a blessing undis- 
guised. 
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An unusually well designed electric 
melting ladle 


The little ladle illustrated on this page 
is manufactured in Philadelphia and is 
designed to be highly useful. Whoever 
designed it evidently spent considerable 
time over details and had an eye for 
neatness as well as utility. The bow! is 
of aluminum—therefore, it is light, fa- 
cilitating careful pouring. 
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The lamp is easily attached to a fender 


or bumper 


The simplicity of the lamp makes 
it useful in many places 


It is possible to turn the lamp in 
any desired direction 


Repairs or adjustments may be 
made at night with little trouble 
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A shore that fits any job 


The Adjustable Shore for 
Concrete Work 
a concrete building construc- 
tion requires the fitting of many 
to hold up the forms. 
The old method of doing this sort of 
thing was simply to use two-by-fours, 
and to wedge them up. Of course, they 
had to be cut to fit within a quarter of 
an inch or so and all in all, the waste 
of timber and labor was great. 
Up-to-date contractors now use patent 
adjustable shores which are as good in 
one place as in another and can be ad- 
justed to fit in any place within a few 
seconds. Such shores up by a 
jack, so that the right pressure under 
the forms can be maintained and sagging 


shores, in order 


are set 

















The jack slips on and off instantly 


shore consists of a 
wooden frame and a cylindrical iron 
tube with automatic jack. Such a shore 
is illustrated on this page and its sim- 
plicity is apparent at a glance. 

The shores are eight feet long when 
collapsed, but there is a six-foot adjust- 
ment, so that 14 feet is the extreme ex- 
tension possible. They weigh 65 pounds, 
just a nice shoulder load for one man. 
They are so simple that green labor can 


forestalled. The 











be 
A grip broom holder which may be 
screwed on the wall in any conven- 
ient place. It prolongs the life of the 
broom by keeping it from resting on 
the floor 




















A simple device which cuts out the glare of approaching headlights 


work them, and since there are no loose 
parts, the unit can be kept together in 
spite of careless workmen. 

The jack contains a grip of the pipe- 
wrench sort. This jack is not meant to 
be kept with each shore, but rather to 
be attached to each while it is being 
adjusted. The jack simply does the 
jacking, while the jaws of the shore 
keep on holding to the rod after the 
jack is slipped off. 

Doubtless there are many places be- 
work where these shores 
would be found to be invaluable. 


Do Approaching Headlights 
Dazzle You? 

EADLIGHTS dazzle most people, 
and the worst aspect of it is, there's 
little that can be done about it, for the 
roads are far too congested nowadays 
for each driver to switch off his head- 

lights when approaching another car. 
Mr. Frederick Dalton, of Birmingham, 
England, has solved the difficulty, how- 
ever, by applying to an ordinary spec- 
tacle frame a small, thin shutter. This 
is attached to the eye that is furthest 
from the passing car, which in the case 
of Great Britain would be the left eye, 

but elsewhere, the right. 

On approaching a car with headlights 
shot squarely at you, simply turn your 
head a trifle until the eye is in shadow. 


sides concrete 


Then the road may be seen as before. 
The other eye may be kept open till 
almost the last second or two—or you 


The whole opera- 
few 


may close it sooner. 
tion gets to be second nature in a 
minutes. 

The device is so simple that wearing 
it is not inconvenient, and its use saves 
a great deal of eye strain, for the eye 
otherwise keeps trying to accommodate 
itself to extreme brilliance, followed by 
the reverse. 


manu- 
the 


way to have it—a new device 
factured in the general image of 
regular gas hot-water heater. 

The tank of this heater, which is made 
in Cleveland, Ohio, is doubly insulated, 
keeping the heat inside where it is 
wanted and thus turning it into a con- 
servator instead of a radiator. 

The heater is provided with a ther- 
mostatie shut-off. You light the burner 


and forget it (you generally do any- 
way). Then when the tank is full of 


hot water the thermostat automatically 
turns off the flame. Half an hour, ac- 
cording to the manufacturer, gives an 
abundance of water for a bath. 

The burner is one which, it is said, 
four million women are using today in 
oil stoves because of its cleanliness and 
dependability. The two objects on right 
and left are oil containers having one 
gallon capacity each. 

The steel tank itself holds 30 gallons. 
It has a hollow center which houses the 
spiral, 28-foot copper heating coil. 


A Radio Set That Uses No 
Rheostats 
HE radio set shown in these photo- 
graphs is not only extremely simple 
to operate and very well designed, but is 
especially interesting because no rheo- 
stats are used. 

It consists of one stage of radio fre- 
quency, detector, and two stages of audio 
frequency but, instead of the usual 
rheostats, automatic resistances are 
used. These resistances resemble grid- 
leaks. 

Any kind of tubes or “A” batteries 
may be employed with the same resis- 
tances. 

As the modern trend in radio is to 
reduce the number of controls this set 
should be of special interest. 
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The Kerosene—Not Gas—Water 
Heater 
HERE’S the old tale about the un- 
scrupulous dealer selling the farmer’s 
wife a gas stove. But he couldn’t sell 
her the necessary gas. 

You don’t have to live in the country, 
however, to find use for a kerosene hot- 
water heater. Cottagers like hot water 
as much as do townspeople. There is a 


Rear and panel view of radio set which employs no rheostats 


The Skilsaw 
ITHIN recent years we have seen 
the small-sized, portable electric 
motor applied to all manner of special 
tools, the main purpose being to speed 
up work and take the place of help that 
is no longer available in numbers as was 


once the case. Here we see a partic- 
ularly interesting application of this 
sort. This handy little tool is driven 

















Heats water just like a gas heater 

by a one-horsepower motor by means of 
power taken from the regular 
light circuit through a flexible cord. Its 
weight is 12 pounds, its length 19 inches, 
and the saw is 8 inches in diameter. 
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This handy little tool is driven by a 

one-horsepower motor by means of 

power taken from the regular electric 
light circuit 


In place of the saw, an abrasive disk 
may be used, if desired. The saw may 
be used for a large number of materials 


of wide variety. For instance, fiber, 
bakelite, sheetrock, wall board, steel, 
bones, copper, lead, slate, hard rubber 


and lumber. In hard pine this saw will 
either rip or crosscut on an average of 
two square inches a second, according to 
the claims of the manufacturer. 








ia 


t i ores transits Iai! sm Rel be |_| 











This beater will fit any one-quart 
mason jar and may be used to beat 
eggs or whip cream by simply push- 
ing up and down on the handle 
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An Alarm for the Refrigerator 
Pan 

B* a simple device the problem of an 
# overflowing ice-box pan is at once 
solved. All that is necessary is to at- 
tach this alarm to any pan and, when 
the water rises to the level set, the float 
to which the alarm bell is attached is 
pushed up to the point where it will 
start the beil ringing and thus give 
ample warning. 

The pan can then be emptied and the 
alarm rewound to act as a reminder on 
the next occasion 


Another Micrometer of Interest- 
ing Design 
"pea departments of tool manufacture 
show so much variation between the 
work of individual designers as is to be 
seen when we compare the various mi- 
crometers that are to be found on the 
market today. This tool figures in these 
columns of interesting inventions about 
as often as any other, and this month 
we present it again, in a form which 
will attract all who are interested in 
this tool and its applications. The par- 
ticular assembly illustrated is got up as 
u cylinder test gage, but of course the 
same general design could be empleyed 
for other purposes. ‘The photograph is 
one of those rare ones which so com- 
pletely shows the manner of using the 
tool and the way in which the tool does 
its work, that it leaves little or nothing 
to be said textually 


Increases Ice Box Space 
ff senes these glass ice box dishes 

illustrated here are placed one 
upon the other, as they are designed to 
be used, they will occupy but half the 
space. 

Each dish has a glass ridge at the 
top upon which another dish is to rest. 
Ventilation is provided for by a small 
cut-out on all four sides. 

The glass is the bake-in-the-oven kind. 


A Pendulum Viscosimeter 

peng gg have recently been 

4made by FE. H. Barton and H. M. 
Browning (Phil. Mag., March, 1924) 
with plates affixed to the bottom of 
pendulums, and se arranged that as the 
pendulums swung downward the plates 
dipped into tanks of fluid. The plates 
were not rigidly joined to the pendulums, 
but hung loosely from them so that they 
could be retarded, independently of the 
pendulums proper, ‘by the resistance of 
the fluid. The results were sufficiently 
consistent to show that it would be pos- 
sible to use this method to construct a 
viscosimeter (apparatus for measuring 
viscosity); and that, by suitably vary- 
ing the size of the plates and their 
distances from the axis, the apparatus 
could be made to deal with a wide range 


of viscosities. 


A Substitute for Mufflers on 
Motors 
HE California Transit Company has 
taken off mufflers from their seventy- 

four motor stages and has thereby elimi- 
nated the trouble and expense of keeping 
this part of the stage in serviceable con- 
dition. Substituted for the muffler is a 
iriangular-shaped attachment put on the 
end of the exhaust pipe which has been 
found to muffle the sound of motors in 
en entirely satisfactory manner. 

As shown in the photograph the at- 
tachment is a* sheet metal triangle about 
12 inches by 12 inches plan, which 
changes the cross section of the exhaust 
line from a circle to a rectangle 12 
inches long and one-eighth inch wide. 
To reinforce the open end of this tri- 
angle terminal, three narrow strips are 
spot welded across the one-eighth inch 
opening from the upper to the lower 
part. 
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With this alarm the nuisance of an Pruning shears in which the leverage 
overflowing ice-box pan can be elimi- principle is employed thus increasing 
nated the cutting power 
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A better combination of tail-light and 
spot-light 


Micrometrical cylinder-gage of un- 
usual readability 

















A greater amount of food can be stored in the ice-box by the use of these 
well-designed glass dishes which are made to fit one on top of the other 





























Place this simple device over the spot 

where a tack is wanted—press down 

on the knob—and this automatic 
tacker does the rest 


This triangular-shaped, sheet-metal 

attachment put on the end of the 

exhaust pipe takes the place of the 
usual muffler 
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Automatic release that makes the tractor drop the plow when the going is too 
heavy, and pick it up again when the plow is backed off of the obstruction 
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Pruning Shears with Greater 
Cutting Power 

N pruning shears with shorter blades 

yet stronger cutting power, a new 
principle is used, the leverage one. The 
object to be cut is forced to the fulcrum, 
and not away from it, while the cutting 
motion is straight up and’ down, 

A guard provides insurance against 
the blade slipping down when cutting 
overhead. Blades can be locked for 
greater safety when carrying the tool 
in one’s pocket. 


A Novel Rear-Lighting Assembly 
ITH the very general use of “stop- 
lights” designed to inform the 

driver behind when the man ahead is 

going to slow down, turn out, or do any- 
thing else different from continued prog- 
ress in a straight line at uniform ve- 
locity, there have been numerous inven- 
tors who have turned their thoughts to- 
ward the possibility of combining the 
spot-light with the ordinary tail-light. 

The distinguishing feature of one of the 

recent offerings in this direction is its 

beehive dome of prismatic ruby glass. 

Both outside and inside this dome the 

shape is that of carefully calculated 

prisms that reflect and direct the light, 

with a minimum waste, providing a 

strong warning light not only straight 

behind but far to either side. All this 
is mounted in a strong holder that in- 
cludes provision for the license plate. 

Instead of being soldered, the various 

lamp-supporting portions of this frame 

are strongly riveted. The accompanying 
photograph will indicate the very trim 
appearance of this assembly. 


A Simple Device for Driving 
Tacks 
HE tacker shown on this page is 
another device that was designed to 
take the place of clumsy and inefficient 
tools. 

This machine is nearly automatic in 
its action. All that is necessary todrive 
a tack is to place the machine over the 
desired spot and to press down the 
nickel-plated knob. The tacks, which 
really are not tacks at all but small 
staples about one-half inch wide with 
teeth one-quarter inch long, are carried 
in a sort of magazine at the bottom of 
the tacker. This magazine, holding fifty 
of the “tacks” is kept in plaee by a coil 
spring which at the same time pushes 
the magazine forward as the “tacks” are 
driven. 

There is nothing complicated about it 
and a fresh supply of tacks can be in- 
serted in a few seconds time. 


Automatic Release and Rehitch 
for Tractors 
DEVICE for use in stony ground in 
connection with tractor plowing is 
being manufactured by a Wisconsin firm. 
This device is always in connection and 
is rehitched automatically by backing 
the tractor in order to disengage the 
plow from the obstruction. 

When the plow meets up with a real 
obstruction a tension spring is expanded 
and a rocker arm is permitted to tip 
slightly. This tipping permits the draw- 
bar on the lifting end to make contact 
with a cam, when another drawbar arm 
releases the sliding casting. The sliding 
casting slips ahead on a beam, following 
the tractor. A chain connected to a pin 
in the plow beam is tightened and the 
throw-out bracket is pulled; and the 
clutch being released the tractor is 
stopped instantly. 

The clutch hook is lifted off from the 
clutch lever for reversing. This device 
does not increase the distance between 
the tractor and the plow but retains the 
Same spacing in order to keep the plow 
lever within easy reach of the operator 
of the tractor. 
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A device which keeps the foundry- 
men happy 


The Crucible Pouring Device 
H*‘” you ever watched foundrymen 
pouring crucibles by hand or seen 
them carrying heavy crucibles of molten 
metal at a stooped-over dog-trot and 
pouring the contents painfully into 
flasks, running back for more, always 
with back stooped over? They found 
straightening up took too much time, so 
they maintained a bent-over position 
throughout most of the working day and 
took half an hour at night to work the 
kinks out of their backs. 
The modern crucible pouring device 
which we illustrate is manufactured in 

















This bizarre looking auto, equipped 

with everything for his equine maj- 

esty’s comfort, is used for the trans- 
portation of race horses 


Port Washington, Wis., and was de 
signed to keep the kinks from ever 
getting into the foundryman’s back. Be 
fore the introduction of th‘, sort of ap- 
pliance three, four, and sometimes five 
men were often required to carry and 
pour a crucible. Now this labor is 
eliminated. One man carries the cruci- 
hle—or rather, pushes it along an over- 
head trolley which holds it up. Another 
skims it when necessary. 

The overhead system is very simple, a 
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Huge logging tractor of ten tons, net weight, so large that it can straddle 
a small automobile 


short strip of monorail usually sufficing 
to transport the pouring device from the 
furnaces to the pouring cranes. When 
the crucible is “pulled” from the fur- 
nace, it is set into the pouring shank 
which rests on the floor, and is skimmed. 
Then it is raised to position and moved 
about on the trolley for the pouring. 


A Giant Tractor 


HEN one deals with mechanical 
giants of the modern age, the trac- 
tor illustrated on this page must come 
in as candidate for very honorable men- 
tion. If the scale offered by the presence 
of two human figures in the picture is 


wheels have a diameter of ten feet. No 
statement is made of gasoline consump- 
tion or horsepower, but it is obvious 
that both must be of great magnitude. 


A New and Startling Method of 
Advertising 
VEN bland Broadway was startled 
when it stared up beyond the glare 
of its white lights to see a great electric 
advertising sign flying along at the rate 
of seventy miles an hour. 

William Fox, New York motion pic- 
ture producer, was the first advertiser 
in the world to adopt this novel method 
of reaching the public. When he was 

















By comparison with a man of average height, this illustration shows how 
huge the electric letters really are 


not sufficient to give an idea of the size 
of the machine, perhaps something of 
vividness will be added by the state- 
ment that there is sufficient clearance 
for a Ford car to run under it, from 
stem to stern, through the alleyway un- 
der the straddle of the tractor. The big 
machine weighs ten tons without load, 
and does the work of several teams of 
horses in the California logging camp for 
which it was specially built. Its wheel- 
base is eighteen feet, and the larger 


ready to announce his picture, “The Iron 
Horse,” a story of the transcontinental 
rail builders now playing at the Lyric 
Theater, he contracted with two air- 
plane concerns to supplement a barrage 
of newspaper and billboard publicity. 

Planes with electric letters beneath 
the fuselage, announcing “The Iron 
Horse,” were sent out. 

A switch control enables the flyer to 
flash the sign on or off, as he passes over 
points of dense congestion. 
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Some of the holders now on the mar- 
ket which permit the miscellaneous 
use of old safety razor blades 


How to Utilize Old Safety-Razor 
Blades 
HY throw away your old razor 
blades even if they have been re- 
sharpened? There are many uses to 
which they can be put if the proper 
holder is utilized. 

One holder consists of a pair of brass 
plates folded together and secured by 
slotted tubes. Slip an old Gillette type 
blade over the raised, punched holes and 
secure it with the tubes. You now have 
a splendid cutter, scraper, slicer or first- 
class eraser. As shown here, there are 
several types of holders, the use of which 
will make highly efficient tools. 

















*By the use of this plug a number of 
headsets can be immediately placed 
in circuit 


“Plug a Plug in a Plug” 

N ingenious radio plug for connect- 

ing headsets and loudspeakers to 
a radio set has been developed by a 
Pacific Coast radio manufacturer. The 
use of this plug enables additional head- 
sets to be connected to the _radio re- 
ceiver instantly without the troublesome 
connecting of separate wires. Although 
in size no larger than an ordinary plug, 
this device contains in itself a switch 
jack so that the mere insertion of one 
plug in another connects the circuits in 
series instantly. 
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The night-flying electric sign is composed of letters ten and a half feet deep, the whole sign being forty-one feet wide. It contains 800 bulbs ef twenty-one candle 


power each, with reflectors and a special dynamo to feed the batteries which are carried in front of the pilot’s seat 
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The Heavens in December, 1924. 


Interest Centers Around Preparations for Observing the Coming Solar Eclipse 


ittention, not only of astronomers, but 
of the general public, is centered this 
vinter upon the coming eclipse of the sun. 
Although it does not happen until next 
month, there is so much to be said that 






we may well begin now. 
affairs. At least twice 
in every year the moon passes between the earth and 


the sun and nearly enough in line to obscure at least 


Eclipses are common enough 


sun’s disk for observers situated 
on our planet. 
much smaller than the earth that she cannot hide the 
from the whole face of the earth 
it once, she does get in the way for any given terres- 
trial station fifty times or more in a century. Every- 


some part of the 
somewhere Although the moon is so 


sun, even purtialls 


one who cares in the least to do so can see a solar 
eclipse without leaving home * waiting for many years. 

But a total solar eclipse is a very different matter. 
To begin with, the moon must be nearer to us than the 
average, so that she may look bigger than the sun, or, 
io put it otherwise, so that her shadow, 
(which tapers to a point at the distance 
from which the moon would look as big as 
the sun) will reach up to, or beyond, the 
earth. 

This happens, on the average, rather 
more than once in two years. But if the 
barely reaches the 
earth, it will be so narrow and will pass 
over so quickly that few observations can 
Allowing for this, and for cases 
when the shadow path falls in the polar 
regions or on the ocean, there remains a 


point of the shadow 
be made. 


total eclipse every three or four years, an 
eclipse which can be observed if one goes 
far enough to see it. 

tut an eclipse where the moon’s shadow 
populated region 
inhabited by miliions of civilized people is 
decidedly rare, although the intervals be- 
tween such events are very irregular. The 
last total eclipse visible in New England, 
for example, happened on June 24, 1806. 
After the 24th of next January, however, 
only seven years need elapse, until on 
August 31, 1932, another eclipse may be 
seen After that, we must wait until 
1959, when the eclipse will occur just at 
sunrise and hardly worth observing. 

On the present occasion circumstances 
are less fortunste than in 1806—when 
totality happened near noon of a sum- 
mer’s day—but are favorable enough to 
justify considerable preparation by astron- 
omers and a wide-spread public interest. 
The path of the shadow is between 100 
and 110 miles Reaching the earth 
first, on the sunrise edge. in Northern 
Minnesota, it sweeps across the western 
bay of Lake Superior, just grazing Du- 
luth, and over the region near the Wiscon- 
Neither here nor on the south- 
ern peninsular of Michigan does it pass over any large 
cities. Bay City is seven miles south of the obscured 
zone Port Huron twenty, and Detroit seventy-five. 
Crossing Lake Huron, the shadow traverses the pe 
ninsula of Ontario, Hamilton being very near the cen- 
ral line and Toronto ten miles inside its northern 
limit. 

Re-entering the United States, the central line of 
the shadow passes close to Buffalo, Watkins and Bing- 
hamton, New York, grazes the northeastern corner of 
Pennsylvania, Hudson about five miles 
north of Newburg, goes close to Danbury, Connecticut, 
and over New Haven in the same state. Thence it 
passes out to sea across’Montauk Point, Long Island. 
The northern limit of the shadow runs a dozen miles 
north of Rochester, eight miles south of Syracuse, at an 
equal distance north ef Hudson, two miles south of 
Springfield, Massachusetts, right over Providence, 
Rhode Isiand, and five miles north of New Bedford, 
Massachusetts. The southern boundary of the shadow 
passes ten miles south of Dunkirk, New York, five 
miles south of Olean, five miles north of Wilkes Barre, 
Pennsylvania, eight miles north of Stroudsburg, Penn- 
syivania, and right across the middle of New York 
City, the computed limit bisecting Manhattan Island 


passes over a densely 


At 11 o’clock: 


wide, 


At 10 o'clock: 


sin-Michigan boundary. 


crosses the 


At 10% o’clock: Dec. 15. 


By Professor Henry Norris Russell, Ph.D. 


in the vicinity of Central Park. A map of the eclipse 
track was published in the ScrentTIFIC AMERICAN for 
November, 1924, on page 312. Innumerable others 
will doubtless be published elsewhere. 

The duration of the eclipse varies from a minute and 
forty-two seconds in Michigan to two minutes and three 
Montauk Point. This is long enough to 
permit the scientist to make important observations 
and the sightseer to look his fill. Every one will be an 
early riser that morning, for the thrilling moment of 
mid-eclipse comes at 9:07 A.M., at Buffalo (Eastern 
Standard time), 9:10 at Binghamton, and 9:14 at 
Montauk Point. This makes the speed of the shadow 
almost a mile a second. This is greater than that of 
the moon in her orbit, for the shadow strikes the earth’s 
surface very obliquely, and its rate of progress over 
the land is much greater than the rate of its lateral 
advance in space. All these circumstances are favor- 
able for observation, but the low altitude of the 
sun, only about 18 degrees in New England and 


seconds at 


Vozisopf | Usay ison 


Dec. 7. 


Southern Horizey 


At 914 o’clock: December 30. 


NIGHT SKY: DECEMBER AND JANUARY 


Dec. 23. 





some degrees less farther west, is a serious drawback. 

The amateur will not be much bothered, indeed the 
casual gazer may be glad that he does not have to 
stretch his neck by looking nearly overhead. But the 
worker with the telescope may be troubled with the 
bad “seeing” which is encountered when the sun’s rays 
have to follow a long slanting path through the atmos- 
phere. This disturbance and the large corrections for 
refraction which are inevitable at low altitudes make 
the present oceasion decidedly unfavorable for taking 
further photographs to investigate the Einstein effect. 

But the one serious hindrance, although unspoken, 
must be already in all our readers’ minds. What about 
the weather in New York and New England on a Janu- 
ary morning? Our off-hand guesses might set the odds 
very much against having anything to see but clouds 
but the carefully gathered statistics of the Weather 
Bureau look better. The chances of good weather, 
although varying from place to place, are nearly even. 
A 50 percent chance to see so magnificent a spectacle 
as a total eclipse is well worth taking. 

The risk of bad luck with the weather is serious 
enough, however, to cut down the programs of the 
astronomers to modest dimensions and cost. The usual 
photographs of the corona will be made, with instru- 
ments of all sizes. Spectroscopic observations, both of 


At 9 o’clock: Jan. 7. Ae . 
At 8% o'clock: Jan. 14. P.M.) but, even so, he may be visible in 
At 8 o’clock: Jan. 22. the 


the flash-spectrum and of the corona, will be in order. 

The form of the corona changes with the sun-spot 
cycle and no good chance of photographing it at just 
the present stage—on the sharp rise toward the sun- 
spot maximum—has yet occurred. Accordingly these 
photographs will be awaited with much interest. Ob- 
servations of the spectrum, especially those which 
show at what heights above its base the sun’s atmos- 
phere emits light of different sorts, are still needed, 
all the more so, in view of the recent noteworthy prog- 
ress in spectroscopic theory. On the other hand, little 
will probably be done on the Einstein effect, although 
some further tests may be attempted. In view of the 
conclusive character of the results obtained in Aus- 
tralia this is no very serious matter. 

Should the weather favor, however, this eclipse 
should be a great day for the amateur astronomer 
and for the whole intelligent public. Considering the 
large population resident in the zone of totality and 
the ready accessibility of many points within this 
zone to visitors from outside it, the num- 
ber of people who watch the progress 
of the phenomena and who understand 
their meaning should be great beyond 
precedent. What such observers may ex- 
pect to see, how they may best equip 
themselves and in what ways they can 
make their gazing of value to science as 
well as to themselves, we will tell in this 
department in the next issue. 


The Heavens 

The winter constellations are now in 
their full glory. Orion blazes high in the 
south, with Taurus above and to the right 
and Canis Major below and on the left. 
Far down on the horizon to the right of 
Sirius, observers in the Carolinas and 
southward may see the brilliant Canopus, 
next in brightness to Sirius among all the 
stars. Canis Minor, Gemini and Auriga 
are in the east, the last almost overhead. 
The great Bear is coming up in the north- 
east, while the Little Bear and Dragon 
are low in the north and Cassiopeia and 
Cepheus well up in the northwest. Peg- 
asus Andromeda and Aries are in the 
west, with Perseus nearly overhead. Cetus 
and Eridanus occupy the dull southwest- 
ern sky. 


The Planets 
Mercury is an evening star for most of 
this month and is in elongation, nearly 
21 degrees from the sun on the 9th. He 
is so far south that he sets early (5:45 


twilight. Later in the month he 
draws rapidly in toward the sun, passes 
through conjunction on the 26th, and is 
invisible, 

Venus is still a morning star, rising between 4:30 
and 5:00 a.M., and very conspicuous. Mars has shrunk 
to less than a tenth of his brightness in August and 
will be more than a hundred million niles away before 
the year closes, but he is still conspicuous. On Christ- 
mas Day he is in quadrature, east of the sun, and is 
due south at 6:00 P.M. 

Jupiter is in conjunction with the sun on the 23rd, 
and is practically invisible all the month. Saturn, 
which passed conjunction in October, is a morning star, 
and rises before 4:00 a.m. for most of the month. 
Uranus is in quadrature on the 9th, and is observable 
in the evening, while Neptune crosses the meridian 
about 4 a.M., and can be studied in the morning. 

The moon is in her first quarter at 4:00 a.m. on the 
2nd, full at 2:00 a.m. on the 11th, in her last quarter 
at 5:00 a.M. on the 19th, and new at 11:00 P.M. on the 
25th. She is nearest us on the 25th, and farthest away 
on the 12th. During the month she comes into con- 
junction with Uranus on the 8rd, Mars later on the 
same day, Neptune on the 16th, Saturn on the 22nd, 
Venus on the 23rd, Jupiter and Mercury on the 25th, 
and Uranus again on the 30th. 

At 10 p.m. on the 21st the sun reaches his greatest 
southern declination, and, in almanac parlance, “Winter 
commences.” 
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Recently Patented Inventions 


As a convenience to our readers, we will supply copies of any patents listed herein for 15 cents each. 


The oficial printed copies of patents include complete descriptions and 


drawings of the inventions disclosed. State the patent number to insure receipt of the desired patent copy. 











Pertaining to Aeronautics 





MorToRLess AERIAL WINGED 
That may be dropped from aircraft upon 
targets that are out of their vertical line, 
even at a great distance. Patent 1508317. | 





ToRPEDo— | pocket size tobacco tins. 


-| HUvuMiIviriIer—Especially designed for use 


in conjunction with the common forms of 
atent 1504062. 
| A, C. Ladd, Box 632, El Paso, Texas. 
PERFORATING DEVICE—Adapted for mark- 
ing checks and drafts so that their com- 


G. A. Croceo and A. Guidoni, c/o L. | mercial value cannot be altered. Patent 
Laboccetta, Via Due Macelli 31, Rome,| 1504181. K. H. Borland, Cape Vincent, 
Italy. Me de 








Electrical Devices 

LIGHTING FIxTURE—Which is portable, | 
and may be supported upon a table, or sus- | 
pended from a ceiling or wall. Patent 1505,- 
778. A. Hansen, c/o Dominion Hotel, Globe, 
Arizona. | 

Mop—dActuated by the usual electrical cur- 
rent installed in a dwelling, adapted for both 
washing and mopping floors. Patent 1505,- 
786. J. M. and J. C. Kaiser, 1216 19th St., 
Rock Island, Ill. 

QUICK-ACTING AMPLIFYING BREAK KEY 
FOR WIRELESS TELEGRAPHY—For handling 
messages at high speed, and also eliminating 
the “send to receive” transmitter switch. 
Patent 1506580. H. E. Hallborg and H. R. 
Miller, 24 Macohin Ave., Upper Montclair, 
N. J. 

SporLicut DEFLeEcToR—Arranged to de- 
flect part of the light at any desired angle 
without shutting off the usual spot. Patent 


1506727. F. P. Rampp, 3993 Carpenter | 
Ave., Bronx, N. Y. 
WaTER HEATER—In which the tempera- 


ture of water is automatically maintained, 
through the medium of an electric heater. 
Patent 1506676. J. Shahan, Gadsden, Ala. 

SHOE-CLEANING DeEvice — Electrically 
driven, by any ordinary source of current, 
designed for household use. Patent 1506696. 
R. Walser, 122 Franklin St., Union Hill, 
N. J. 


Fuse—Of the magazine type which can be 


quickly reloaded without the use of any 
tools. Patent 1507194. W. A. Miller, 
R. F. D. No. 2, Beaver, Pa. 

INCANDESCENT LAMP—In which the fila- 


ment is supported in a straight line coinci- 
dent with the longitudinal axis of the lamp. 
Patent 1508302. C. C. Sechnur, 35 Dun- 
donald St., Toronto, Canada. 

DistrisutoR—Easily attached to timers, 
and designed to make the traveling roller 
less susceptible to vibrations than the ordi- 
nary assemblage. Patent 1508060. E. J. 
Lee, c/o Never Break Products Co., Ban- 
gor, Pa. 

Evectric Motor GENERATOR—Embodying 
special bearing means for the armature | 
shaft, which greatly enhance the efficiency | 











of the machine. -atent 1508096. W. R. | 
Garner, Erie, Pa. 
_Of General Interest _ . 


TasLteE—Of the extension type, which is 
strong and readily adjustable to vary the 


size, as desired. Patent 1503195. C. O. 
Lowe, Shawmut, Mont. 
WaLL SHEATHING—Providing a simple 


means for insulating a wall and securely 
holding plaster or stucco in position. Patent 
1501476. C. O. Cowan, Box 343, Palo Alto, 
Cal. 

Suir Box—Such as are used by tailors 
and clothiers, which may be readily carried 
without wrapping or tying. Patent 1501134. 
Cc. E. Osburn, c/o Thuenen & Thuenen, 
Davenport Savings Bank, Davenport, Iowa. 

Focusinc View FINDER—Adapted for 
hand cameras, manipulated with the camera 
lens, and in focus on the finder when the 
larger lens is focused on the film. Patent 
1501295. W. E. Wilson, Box 173, Mount 
Rainier, Md. 

INSULATED CoNTAINER—F or receiving ice 
cream and maintaining it in a frozen condi- 
tion without ice or salt during shipment. 


Patent 1501227. L. F. Marsh, Gardiner, 
Mont. 

Crre—For associating sheets, cards, or 
other articles, and associating with the 


articles indicia bearing means. Patent 1504,- 


WINbDow SHADE—With adjuster that sus- 
pends the shade so that it hangs freely, con- 
straining its movement under the influence 
of the wind. Patent 1503700. T. J. Moore, 
| Longview, Texas. 

FoLtpInG BAsy CARRIAGE—Having the ap- 
pearance of a suit-case when folded, and 
having available space for carrying clothes, 
ete. Patent 1503714. N. Schnipper and R. 
Brody, 225 E. 119th St., New York, N. Y. 

Trarp—For catching rats and other ver- 
min, the trap is easily baited and auto- 
matically resets itself. -atent 1503480. 
A. B. Cobbs, Crotherville, Ind. 

HINGE For VANITY CASES—By means of 
which two covers may be secured by the 
same hinge member. Patent 1508367. W. G. 
Kendall, 118 Market St., Newark, N. J. 

WreATH—Formed of sections to simulate 
foliage, the sections when connected giving a 
natural appearance. Patent 1504571. B. 
Marshall, 1745 12th St., Detroit, Mich. 

S1cn Hoitper—Easily set up to hold sign 
plates and readily disconnected when the 
sign is to be packed for shipment. Patent 
1505046. C. H. Lush, c/o Beacon Mfg. and 
Sales Co., East Merrick Rd., Freeport, N. Y. 

TRACE CARRIER—Which makes it possible 
to easily unhook a trace, at the same time 
prevents accidental uncoupling. Patent 
1504560. F. C. Krause, Mansfield, S. D. 

HoNING AND STROPPING DEvIcE — By 
means of which safety razor blades may be 
successively honed and stropped or stropped 
only without removal from the device. Pat- 
ent 1504814. E. L. Crespo, Guatemala City, 
Guatemala. 

PAPER HANGERS STAIR TRESTLE—W here- 
by the table of a paper hanger may be set 
up in halls or other comparatively small 
places. Patent 1504971. P. J. Pollnick, 
842 Bushwick Ave., Brooklyn, N. Y. 

ADVERTISING DeEvice — Adapted to be 
readily attached to or detached from the 
spare tire of a vehicle. Patent 1504907. E. 
Sandusky, 1315 Olive St., Los Angeles, Cal. 

HaNnp Bac—With means for holding the 
bag in a given shape, but permitting col- 
lapsing the bag at any time. Patent 1505,- 
012. G. Distefano, 7500 18th Ave., Brook- 
lyn, N. Y. 

RECEPTACLE—Having a plurality of com- 
partments constructed from a folded-up uni- 
tary blank of sheet material. Patent 1505,- 
045. C. Lohrman, Wantagh, L. I., N. Y. 

CoMBINED FASTENER AND ATTACHING DE- 
vicE—Which forms a loss-preventing and 
fastening means for pins, badges, and the 
like. Patent 1504398. A. L. Thornton, 
Box 559, El Paso, Texas. 

Firm oR PLATE HoLtpeR—Composed of 
telescopic sections thereby eliminating slides, 
doors, curtains and springs commonly em- 
ployed in photographie plate holders. Pat- 
ent 1505000. E. E. Whiting, 1841 Central 
Ave., Minneapolis, Minn. 

SMOKING PIPE—With means for segregat- 
ing the saliva, and cooling the smoke. Pat- 
ent 1503629. A. G. Blomster, Amidon, 
N. D. 

Puncu—Designed for perforating paper 
sheets for accurately fitting loose leaf binders. 
Patent 1505775. G. P. Gail, 1503 Munsey 
Bldg., Baltimore, Md. 

BurctarR ALARM—Adapted to act upon 
shifting the position of either the upper or 
lower sash of a window. Patent 1505760. 
A. P. Abbott, Dexter, Me. 

Water CLoseT—In which the bowl may 
be flushed without the use of the ordinary 
valve. Patent 1505799. J. J. Parkinson, 
3810 No. Clark St., Chicago, Ill. 


CrateE—Which may be collapsed for stor- 





141. N. Ritter, 2326 83d St., Brooklyn, 
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age and is adapted for the shipment of 
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bananas. Patent 1506627. 
and W. Salow, Marshalltown, Iowa. 

MEANS FOR MAKING CASTS—By means of 
which a cast may be readily made of the 
foot, preparatory to fitting a shoe. Patent 
1504822. FE. Hess, Room 802, 216 W. 
Water St., Milwaukee, Wis. 

GRAVE MARKER—F or the identification of 
the deceased, the device is durable and un- 
changed by the elements. Patent 1504565. 
J. M. MeNeill, 1015 Main St., St. Joseph, 
Mo. 

COMBINED MAtcH HOLDER AND CIGA- 
RETTE CONTAINER—Adapted for embodiment 
in the conventional form of cigarette packets. 
Patent 1505133. W. R. Derry, Box 593, 
Augusta, Ga. 

DRESSING CHAIR—Wherein means are 
provided for the holding of wearing apparel, 
and supporting the feet to lace or polish 
shoes. Patent 1505829. H. W. Warnecke, 
1293 Rodman Place, Bronx, N. Y. 

TRENCH WARFARE DEVICE—Providing a 
portable housing adapted to elevate a gunner 
and machine gun above a trench. Patent 
1505168. C. E. Sparhawk, Drumbeller, Al- 
berta, Canada. 

PoUuLTRY SPRAYING APPARATUS—Which 
will automatically spray the poultry during 
their entrance or exit to the poultry house. 
Patent 1505641. E. D. Hendrickson, 1512 
W. 64th St., Seattle, Wash. 

DEVICE FOR DRAWING PARALLEL LINES— 
With means for keeping an equal distance 
between the lines to be drawn. Patent 1505,- 
873. G. D’Eramo, Via Galilei 27, Rome, 
Italy. 

Carspoy—Having novel cushion members 
disposed at the corners and the bottom. Pat- 
ent 1505789. CC. Lefkowitz, c/o National 
3ox & Lumber Co., 350 South St., Newark, 
eS 

CaRBoY BONNET—For protecting the neck 
of the bottle, of durable construction and 
readily fastened to the earboy. Patent 1505,- 
790. CC. Lefkowitz, c/o National Box & 
Lumber Co., 350 South St., Newark, N. J. 


Desk ATTACHMENT—Including a_ desk 
cover which may be readily kept clean, and 
a receptacle for clay as used in schools. Pat- 
ent 1505803. N. O. Pylick, 1877 E. 75th 
St., Cleveland, Ohio. 


REMOVABLE LINING FOR CLOSETS — De- 
signed to be readily placed within a closet 
to protect garments against insects, such as 
moths. Patent 1506566. W. R. Coffee, 2179 
Grand St., Maspeth, L. I., N. Y. 

Sounp-Repropucine Drevice—Adapted to 
either a vertically or laterally cut record, a 
tone arm and horn being dispensed with. 
Patent 1506562. L. R. Button, Kittanning, 
Pa. 

TRON-REINFORCED SHor HEer—The edge 
of which is fitted with a rim of nails rein- 
forcing the heel and preventing slipping. 
Patent 1506693. <A. C. Tirapani, 21 Via 
Farini, Bologna, Italy. 

Twin-Compact VANITY CASE—Designed 
to house rouge and powder compacts and 
expose both simultaneously for use. Patent 
1506589. S. A. Jaroslawski-Fioret, 677 5th 
Ave., New York, N. Y. 

Basy Ratrrte—Whereby in the ordinary 
playing of the baby, the rattle will produce 
designated sounds. Patent 1506567. I. E. 
Cohn, c/o Irwin & Co., 65 4th Ave., New 
York, N. Y. 

PirpE REAMER—Designed especially for 
cleaning the bowls of tobacco pipes without 
injury. Patent 1506465. D. M. J. Wall, 
609 W. 114th St., New York, N. Y. 


Cosmetic HoLtper—For holding lip and 
similar cosmetic sticks permitting the in- 
termittent use of the same. Patent 1506590. 
S. A. Jaroslawski-Fioret, 677 5th Ave., New 
York, N. Y. 

WEATHER Strip GuipeE—Whereby a win- 
dow sash or like closure may be mounted to 
slide easily, and protected against the action 
of the elements. Patent 1507224. D. W. 
Arave, Lava Hot Springs, Idaho. 

TooTHBRUSH HOLDER AND STERILIZER—In 
which the brushes may be kept in an ac- 
cessible and sanitary condition, Patent 


E. A. Francis | 





1507466. W. H. Collins, 18 
York, N. Y. 

Or CAN—By means of which the oil ean 
be forced therefrom irrespective of the posi 
tion of the can. Patent 1507498 W. C. 
Matthews, 325 73d St., Brooklyn, N. Y. 

CoLANDER—With means for firmly sup- 
porting the same on containers of different 
sizes or above flat surfaces. Patent 1507522 
Rose C. Simon, 562 W. 164th St., New 
York, N. Y. 

WINDOW CONSTRUCTION—In which the 
movable sash is prevented from any lateral 
play, thus obviating rattle. Patent 1507119. 
C. A. Karpenstein, 2100 Warren Ave., Chi- 
eago, Ill. 

SHIPPING CASE—Of the collapsible type, 
which may be readily knocked down when 
not in use. Patent 1508266. C. E. Barrie, 
211 Barber Bldg., Brattleboro, Vt. 

TASSEL—F'ormed from silk strands and 
adapted for ornaments or personal wear. 
Patent 1508300. A. Sacks, c/o Novelty Cord 
& Tassel Co., 460 Rodney St., Brooklyn, 


Jay St., New 


Ps Ze 
MEANS FOR SvupPPorRTING VACUUM-JACK 
ETED BoTrLeES OR OTHER RECEPTACLES 


WITHIN INCLOSING CASINGS THEREOF—By 
spring members adapted to support the hot 
tom part of the bottle both laterally and from 
below. Patent 1508309. E. Urbahn, e/o F. 
Schwenterley, Koniggratzerst 59, Berlin 
S. W. 11, Germany. 





- Hardware and Tools 





Saw Set—By means of which the teeth 
of a cross-cut saw can be quickly and easily 
set. Patent 1505260. C. A. Hanson, Wauna, 
Oregon. 

COMBINATION LocK—Which may be easily 
opened in the darkness, the combination be 
ing indicated by distinct clicks produced by 
the mechanism. ’atent 1505164. E. P. 
Rambaud, 3205 St. Ann St., New Orleans, 
La. 

FoLtpInc CAN OPENER—Provided with a 
guard for the cutting blade so that it may 
be carried in the pocket. Patent 1507093. 
K. F. Schionger, 3925 W. North Ave., Chi- 
eago, Ill. 

EXTENSION Bo_tt—For use in conjunction 
with the slotted tables of machines, for 
clamping articles of different sizes. Patent 
1507488. E. EF. Kraemer, Box 139, Hicks- 
ves, i. 1 N.Y, 

PaDLocK—Easily manipulated for opening 
or closing, but resisting great opening force 
when locked. Patent 1507213. J. Singer 
and P. Rekettye, c/o J. Singer, Berth 90, 
San Pedro, Cal. 

Hose CLramp—Adapted for securing hose 


to a coupling or pipe, the clamp being 
formed of a single length of wire. Patent 


1507170. F. 
Boston, Mass. 

Ick Toncs—In which the shank terminals 
are connected by a flexible handle member. 
Patent 1508340. C. J. Kroening, 2407 Main 
St., Evansville, Ind. 

Sarety Hook — Having swivel devices 
connected thereto, and means fer preventing 
accidental disconnection. Patent 1508308. 
F. C. Thompson, 215 Edwards St., Shreve- 
port, La. 


W. Gunn, 107 Clifton St. 








Heating and Lighting 


VarpoR Om BURNER—Haying control 
means giving uniform results at both high 
and low flame. Patent 1505848. J. Bartel, 
R. 8, Hillsboro, Kans. 


FuRNACE—Providing an attachment to the 
door, whereby heated air may be admitted to 
the fire box. Patent 1507469. J. M. Corson, 
362 86th St., Brooklyn, N. Y. 

Om BURNER—With means for mixing oil 
and air and igniting the same to form a 
flame for a cooking stove. Patent 1507484. 
F. Humphreville, Chester Inn, Atlantie City, 

Camp Strove—Of small and compact form, 
employing alcohol or like fuel, and under 
all conditions efficient. Patent 15083234. 
W. R. Ingalls, 52 Dennett St., Portland, 
Maine. 
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The Stamp of Our Approval 








Don’t Judge from Appearances ! 





HE earth looks flat enough! That’s why so many thou- 
sand years came and went before our ancestors even 
suspected the terrestrial globe of being round. Their 
eyes deceived them! 

Don’t depend on appearances to guide you right. 














Don’t buy something on the strength of looks alone. Whether 
it is a dynamo or a lead pencil you invest your money in, invest 
it in something with a well-known name. Only the maker of a 
good product can afford to advertise his name. Attempts to 
popularize unworthy articles cannot succeed. 





Wise manufacturers use advertising to tell the stories of 
what they make. The SCIENTIFIC AMERICAN seeks the reputable 


advertising for its readers’ guidance. Well-informed buyers seek | 


news of good products through the columns of the SCIENTIFIC | 
AMERICAN. 


This proves the value of advertising. Neither advertiser 
nor publisher can prosper without your patronage. Therefore, 
it is to their benefit to advance your interests. They do it, too. 


It is distinctly to your advantage to be guided by the mes- 
sages they lay before you—advertisements. 


Read them regularly ! 





Index to Advertisers 
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| with cushioning members or rubber such as 

is used in tires for motor vehicles. Patent 
1499455. <A. D. Hadsel, 500 Call Bldg., 
San Francisco, Cal. 


|} 201 Vanta 





Machines and Mechanical Devices 

Process oF MINING Sorr ORE—A greater 
part of the ore being conveyed by gravity 
from one sub-level to the next, saving 
manual handling. Patent 1502030. S. J. 
Goodney, Box 436, Crystal Falls, Mich. 

WIND Motror—Having novel means for 
keeping the speed of the wind wheel constant 


no matter at what velocity the wind is 
moving. Patent 1502950. H. C. Greebrook, 
1636 N. Francisco Ave., Chicago, Ill. 


IMPELLER FOR RocK CRUSHERS—F'ormed 


IcE-CREAM-OVERRUN TESTER—In which a 
direct reading in per cent of overrun of ice 
cream mix is given. Patent 1502967. H. H. 
Sommer, 116 S. Warren St., Madison, Wis. 

Sramp-AFFIXING Device—F'or holding a 
plurality of postage stamps and affixing a 
single stamp to mail matter on each opera- 
tion of the device. Patent 1503389. M. A. 
Taylor, Box 662, Oreade Sta., Los Angeles, 
Cal. 

CLASSIFYING APPARATUS—For use with 
ore, automatically operating to discharge the 
solid matter. Patent 1501204. F. De Mier, 
ge St., Picher, Okla. 

BaILeR—<Adapted for withdrawing mud 
and sludge from wells and saving the oil. 
Patent 1501306. > Soynton, 1019 City 

Natl. Bank Bldg., San Antonio, Texas. 

APPARATUS FOR POLISHING GRAIN — 
Wherein the mass of rice undergoing the 
polishing operation is maintained at a uni- 
form temperature. Patent 1501610. H. T. 
McGill, Stuttgart, Ark. 

FoLtpING MAcHINE—Which 
napkins or the like, without their 
handled. Patent 1501774. F. W. and T. 
Heeter, 1402 Detroit Ave., Toledo, Ohio. 

CLoTHEes PouNDER—F or forcing air and 
water through the article to be washed. 
Patent 1503395. J. Vasgreen, Box 113, 
Mogollen, N. M. 

R0TARY PumMPp—Having an assemblage of 
a ring gear and an eccentric pumping 
pinion passing the pumped fluid through the 
openings in the ring gear. Patent 1503362. 
H. H. Haight, 204 Grand Ave., Milwaukee, | 
Wis. 


folds paper 
being 
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PIston Rinc—Wherein an oil seal is pro- 
vided preventing ingress of oil into a com- 
bustion chamber. Patent 1504418. M. D. 
Bell, 3037 W. Kirby Ave., Detroit, Mich. 

WIND ENGINE—Forming a kind of rotary 
tower with vanes for receiving the action of 
the wind. Patent 1505866. L. J. Costes, 86 
Avenue Daumesnil, Paris, France. 


DryInc MAcHINE—In the form of a 
heated drum, for drying photographic prints. 
Patent 1504991. J. Stern, 550 W. 41st St., 
New York, N. Y. 

Drepce Bucket—Operable by fluid pres- 
sure, to effect the opening, the ejection of 
contents, and the cleaning of the inner walls. 
Patent 1504471. <A. E. Grau, 2518 Canal 
St., New Orleans, La. 

VALviE-ACTUATING MECHANISM — Which 
will eliminate both the usual noise, and wear 
on the moving contact portions. Patent 
1504496. M. Peck, 1115 So. 4th St., Sagi- 
naw, Mich. 

TURBINE PuMPp—lIncluding means to draw 
the oil out of a well and exclude water and 


sand from the bearings. Patent 1504658. 
J. A. Ulmer, c/o Ulmer Machinery Co., 
Porterville, Cal. 


Liquip LEvet INDICATOR—By means of 
which the level of liquids in ponds, tanks 
or other structures may be ascertained with- 
out the use of a float. Patent 1504978. 
T. W. Robbins, 732 W. Granite St., Butte, 
Mont. 

Rope FASTENER—For use 
with riggings of ships, guy ropes of tents, 
in lieu of the usual form of cleat. Patent 
L. E. Wallis and L. Higgins, 
Monrovia, Cal. 


in connection 


PAVEMENT MARKING MACHINE—Which 
may be easily used on city streets to estab- 
lish safety zones or the like. Patent 1503,- 
J. O. Rhien, 13314 Garfield St., Santa 
Cal. 

RATCHET DRIVE MECHANISM—By means 


556. 
Cruz, 


| of which a belt or scroll may be wound from 


one roller to another or reverse. Patent 
1504237. J. F. Halverson, 1811 Helena St., 
Madison, Wis. 

CoAL-DISTILLING APPARATUS — Which 
treats the coal with a gas to separate the 
volatile matter therefrom, and later removes 
the volatile matter from the gas. Patent 
1505057. W. F. Nagel, c/o Gulf States 


Chemical & Refining Co., Montgomery, Ala. 


TABLET-MAKING MACHINE—Designed to 
receive material in a paste form and auto- 
Pat- 
FE. and A. Villasenor, Merida, 

APPARATUS FOR SEPARATING LIQUIDS OF 
DIFFERENT SPECIFIC GRAVITIES AND INDI- 
CATING MEANS THEREFOR—Which can be 
installed on vessels for the automatic sep- 
aration of oil and water, that the water 
may be pumped overboard. Patent 1505791. 
C. S. Lenz and G. E. Jupp, American Ma- 
rine Device Corp., 400 W. 23d St., New 
York, N. Y. 

PROPULSION SystemM—Capable of use with 
ships or vessels of any kind, and arranged 
at the bow. Patent 1505832. G. R. Weisz, 
684 Lincoln Place, Brooklyn, N. Y. 

GripPinc Device—For gripping objects 
that may have dropped into a deep well. 
Patent 1505648. C. P. Skinner, Ventura, 
Cal. 

Wrenco Pote—In the nature of a steel 
I-beam to which a balance weight is slidably 


| connected, for use in drilling wells. Patent 
1505504. L. J. Stoner, 1329 So. Elwood 
Ave., Tulsa, Okla. 

APPARATUS FOR CONDENSING AND F'RAC- 


TIONATING HyprocarBons—And effecting a 
more perfect separation of the hydrocarbons 
which are evolved as a body of mixed vapors 
from a still. Patent 1505798. FE. Owen, 
1268 83d St., Brooklyn, N. Y. 


Draw FRAME — Which distributes the 
drawing of the fibers between the rollers and 
prevents excessive strain and breakage. Pat- 
ent 1506554. E. Basso, c/o Barzano & 
Zanardo, 9 Via Due Macelli, Rome, Italy. 

VatveE Howpine Device — Wherein the 
valve seats are held in place by clamping 
means extending to an exterior point. Pat- 
ent 1507448. R. H. Aldrich, Allentown, Pa. 

VENDING MAcHINeE—Adapted more par- 
ticularly for dispensing pencils, cigars and 
objects of a like nature. Patent 1507999. 
H. Hubbard, Dill, Okla. 

Sanp Pump—Having simple mechanism 
for permitting sand and shale in the cil, to 
settle into a receiver. Patent 1507989. 
H. H. Defenbaungh, Box 157, Copan, Okla. 

(Continued on page 414) 
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Radiola Regenoflex 
With Radiola Loudspeaker, and 4 
Radiotrons WD-11; with space for 
batteries inside; (complete except 
batteries and antenna). . .$19], 
Radiola IIA... . $90. 
Radiolalll ... . $35. 
Radiola Super- 

Heterodyne . . . . $269. 
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The People’s Telephone 


It does the bidding of 


The telephone knows no favorites. 
the country store and of the city bank. 


It is found in the 


ranch h=use’ kitchen and in the drawing-room of the city 


mansion. 


Its wires penetrate the northern forest, stretch across 


the prairie, are tunneled under city streets. 


The telephone knows no favorites. 


Its service to all the 


people is of the same high standard—the Bell System standard. 
Twenty-four hours a day it carries the voices of all. For 
the benefit of all, the long-distance circuits are kept in tune. 
Numberless discoveries and improvements developed by the 
Bell System have made the telephone more useful for all the 


people. 


In America, all can afford the telephone, for Bell 


System service is the cheapest, as well as the best, in the world. 


The telephone knows no favorites. 
one locality or by any particular group of men. 


It is not owned in any 
It is owned 


by 350,000 stockholders, who represent a cross-section of the 
thrift of the whole country. The owners of the telephone are 


those it serves. 


In America to-day the 15,000,000 telephones of the Bell 


System contribute to the security, happiness and efficiency of 


all the people. 





Turn’ Your Ideas 





Gatvemt wwe) sans 


Whether you are interested in light manufacturing. 
repairing or experimental! work; whether you are a 
mechanic, engineer, amateur or student; whether you 
work in wood or metal, your ideas can be turned into 
profits with accuracy, speed and economy on 


x» Bashy Grands 


A sturdy, practical lathe of small size, high quality 
and at low price. Operation same as large lathes. 
Made of selected materials by skilled machinists who 
specialize on lathe building. Quantity production 
explains the low price. Nota 
toy but a practical machine 
for alismall work. Hundreds 
in use in shops large and small 
the country over. Soild direct 
from factory to you on positive 
money-back guarantee. We 
also make Bench Drills and 
Grinders. 











Write today for Mustrated folder giving 
complete descripUca and prices. 


THE WATSON MFG. CO. 
212 Watson Building, Toledo, Ohio, U.S. A. 





BELL SYSTEM 


One Policy, One System, Universal Service 


Tw 
a ~% AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
i AND ASSOGIATED COMPANIES 
Near 7 








Coal-Saving Guaranteed 
to every user of the CROWN /ue/ Saver 


Put that 20% saving in dollars and cents. Figure it 
up on the amount you spent for coal last year. Add 
up how much a 20% coal-saving means to you over 
a five or ten year period—and you'll decide that 
the inexpensive CROWN Fuel Saver is worth- 
while investigating. 


Money Refunded 


The CROWN guarantee is absolute. Attach this 
amazing coal-saver and heat-producer to the feed 
. door of your heating plant 
and you must make an ac- 
tual saving in fuel of at 
m& least 20°%—or your 
money will be re- 
funded without ques- 
tion. 20% is the 
waunnts a minimum coal-saving 
ossible with the 
ame cgneearenn ace / ZROWN; some users 
JZ obtain yearly savings 
of 0%: others as much 
he 


as 50° 

Begin your coal 

and money-savings NOW 

Get cleaner, steadier heat that will keep your home 
comfortably warm; make less trips to fire the fur- 
nace; eliminate smoke and deadly gases by attach- 
ing the CROWN to your furnace. Write today for 
full details of this guaranteed coal-saver and heat- 


producer. 
612 N. 10th St, Richmond, Ind. 


CFS G, 


Distributors Wanted. High-grade 
nesses in their communities. Write for interesting proposi 



















Machines and Mechanical Devices 





(Continued from page 412) 

Atr CoMPRESSOR—With the piston rods of 
the engine cylinders located at opposite sides 
of the plunger rod of the pump cylinder and 
connected to the same crank pin. Patent 
1506674. CC. B. Segner, c/o Domestic En- 
gine & Pump Co., Shippenburg, Pa. 

APPARATUS FOR EXTRACTING MILK FROM 
Coconuts—Which will puncture the husk, 
shell and meat to provide a drain for the 
milk. Patent 1506571. E. Deremberg, 
Chickasaw, Mobile, Ala. 

DISPENSING DeEvICE FoR COLLAPSIBLE 
CONTAINERS—Operating to discharge a uni- 
form quantity of the contents thus eliminat- 
ing waste. Patent 1507464. J. H. Clegg, 
192 Orange Ave., Suffern, N. J. 
| SIGNALING MEANS FoR Toy BANKS AND 
OrneR PurPoses—Which will set in action 
mechanism for indieating that a coin has 
been deposited. Patent 1507279. LL. Giclas, 

1026 6th St., N. W., Washington, D. C. 

| MARKING MacHINne—Employed in mark- 
|ing ground for irrigation purposes having 
means for adjusting the shoes to regulate the 
depth of cutting. Patent 1508329. T. Hor- 
ton, Challis, Idaho. 
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the designs thereof. Patent 1506553. J. G. 
Baldwin, P. O. Box 1635, Asheville, N. C. 

MIXING VALVE—Whereby the admission 
of air and fuel to an engine can be easily 
controlled. Patent 1507533. B. F. Walker 
and W. J. Harper, c/o F. Gilmore, Route 
2, Baxter Springs, Kan. 

INTERNAL-COMBUSTION ENGINE — Having 
a charge-forming device which provides for 
automatic dilution of the charge at high 
engine speeds. Patent 1507842. A. A. 
Loetscher, Box 523, Los Angeles, Cal. 

Rotary ENGINE—Which may be driven 
by steam, compressed air, or water, the 
blades being retracted within the body when 
not in use. Patent 1505788. J. A. Larson 
and E. Johnson, c/o E. Johnson, 11329 
Yale Ave., Chicago, Tl. 








Pertaining to Recreation 








TUMBLING Barret—For the purpose of 
cleaning, polishing and finishing articles, 
with means for renewing the lining when 
worn. Patent 1508345. J. Lupo, Jr., 3636 | 
Park Ave., New York, N. Y. | 

WASHING MACHINE—Provided with spe- 
cial facilities for conveniently placing the 
articles in, or removing them from, the 


eylinder. Patent 1507589. G. L. Ferris, 
Wellston, Ohio. 
HEMSTITCHING AND PICOTING ATTACH- 


MENT FOR SEWING MACHINES—Which may 
be readily clamped to and rigidly held in 
place on the machine. Patent 1508000. 
C. D. Kennedy, Box 1008, Corpus Christi, | 
Texas. 

TESTING AND TRUING Device—For test- 
ing and straightening the piston rods and 
pistons of engines. Patent 1507633. J. C. | 
Taylor, Box 2, Hermanville, Mich. 

AUTOMATIC DISPLAY-MERCHANDISE SHOW 
CasE—Capable of supporting vertically a | 
number of garments, which may be pro-| 
jected upwardly into view. Patent 1506086. 
E. G. Ruby, c/o Ruby’s Ladies Store, 
sethany, Mo. 

AUTOMATIC TICKET AND CHANGE-RETURN- 
ING MAcHINE—Especially adapted to be 
used in moving picture theaters and like 
places, and arranged to sell tickets of dif- 
ferent values. Patent 1506250. L. B. 
Nordlund, c/o Terminal Hotel, 60 Market 
St., San Francisco, Cal. 


Medical Device 


DentaL DeviceE—Whereby artificial teeth | 
may be mounted with respect to a line 
parallel to the line of vision of the user. 
| Patent 1505792. L. O. Ludlum, St. Louis, 
' Mich. 

Nose Wasner—A _ simple and easily 
operable deviee for washing the nasal pas- 
sages. Patent 1507475. E. Flagg, 111 E. 
40th St., New York, N. Y. 

METHOD AND APPARATUS FOR MAKING 
DENTAL CROwWNS—Whereby an exact crown 
of metal can be easily made of a tooth of 
any configuration. Patent 1507476. J. M. 
| Flanigan, c/o J. A. Welsh, Shamokin, Pa. 





























Prime Movers and Their Accessories 





SparK PivG—Constructed to virtually 
preclude any danger of fouling or sooting. 
Patent 1506559. A. Bourcheix, c/o Max 
Davidson, 53 Winfield Ave., Mt. Vernon, 
N. Y. 

Spark PLtuc—A practical poly-electrode 
| plug with absolute provision against short 
| cireuiting. Patent 1505817. C. S. Swanson, 
c/o Chas. H. Sampson, 12 Cleftstone Rd., 
tar Harbor, Me. 

ExptosiveE Motror—So constructed that 
the piston rests on top dead center until the 
crank passes top center approximately 25 
degrees. Patent 1505856. H. Briggs, 244 
Walter St., Hasbrouck Heights, N. J. 

IGNITION Device—Employing two concen- 
trically disposed materials affording a rela- 
tively high combined value for the product 
of their respective coefficients of specific 
gravity and specific heat. Patent 1505762. 
J. H. Barnard, c/o Engineers Club, 32 W. 
40th St., New York, N. Y. 

Ominc System FOR INTERNAL-CoMBUS- 
TION ENGINes—For use with known types 





AMUSEMENT APPARATUS — A competitive 
game device adapted for amusement parks, 
comprising a plurality of inflated targets 
which when properly struck will burst. 
Patent 1507505. O. D. Munn, Southampton, 
N. Y. 

Scoorer—With pedal-operated drive means 
and a brake for the steering wheel. Patent 
1507541. H. O. Wilson, c/o Perey W. 
Greene, 610 Equitable Bldg., Wilmington, 
Del. 

Toy WALKER—Whereby a child can ma- 
nipulate the device to travel readily while 
seated. Patent 1507512. J. Perrett, 318 E. 


| 57th St., New York, N. Y. 


EXERCISING APPARATUS—Designed to in- 
duce muscular action to the abdomen, legs, 
shoulders, neck and back, and improving 
physical condition. Patent 1507554. J. J. 
Cooper, 56 W. 47th St., New York, N. Y. 

AMUSEMENT DevicE—Providing a _ pleas- 
ure railway in which the element of compe- 
tition enters into the vehicle’s operation. 
Patent 1508319. R. M. Harris, Fanwood, 


| aNe . 











of motors without materially departing from 





AMERICAN TEL. AND TeL, Co. and other advertisers on this page have our endorsement. In dealing with them please mention 





Pertaining to Vehicles 





AUTOMATIC CLUTCH RELEASE DeEvice— 
Which functions as the result of the “rear- 
ing” of a tractor, preventing the accidental 
turning over of the vehicle. Patent 1503,- 
682. F. Y. Boyrie, c/o N. Irving, Atty., 
Hilo, Territory of Hawaii. 

Bumrper—Of the air cushion type having 
brake rod connections for actuating the 
vehicle brakes under suflicient shock. Patent 
1504505. C. C. Reed and H. W. Watson, 
c/o Reed & Duecker, 171 No. Main St., 
Memphis, Tenn. 

ACCELERATOR CoNTROoL—Adapted to be ap- 
plied to Ford cars, and operated either by 
foot pedal or hand lever. Patent 1504466. 
J. J. Elster, Doyon, N. D. 

BrakeE—That is particularly adapted to 
be used when the vehicle is coasting down a 
grade. Patent 1503561. C. P. Ruggles, ¢/o 
Am. Hotel, 718 Howard St., San Francisco, 


| Cal, 


Hincep Cap—Designed to be used on the 
gasoline tank of a motor vehicle, so that the 
cap may not be lost. Patent 1502996. N. B. 
Loetscher, 727 Bedford Drive, Beverly Hills, 
Cal. 

VAporIzeR—Adapted to be used in con- 
nection with steam-driven automobiles or 
other vehicles. Patent 1503642. A. F. Day- 
ton, 4800 W. Adams St., Chicago, Il. 

EMERGENCY CHAIN FOR NONSKID TIRE 
CHAINS—T'o take the place of a_ broken 
transverse chain, and may be quickly se- 
cured. Patent 1504416. J. R. Baude, 1304 
Cornell St., Chicago, Ill. 

PNEUMATIC BumMPER — Composed of a 
plurality of bumper bars having a high de- 
gree of resiliency. Patent 1504828. W. G. 
Moore and J. E. Wood, 301 W. Grand Ave., 
Chicago, Til. 

DeEvIcE FOR WASHING VEHICLES — In 
which a stream of water is forced by air 
from a nozzle at high velocity. Patent 1504,- 
851. J. J. Wren, 53 N. Washtenow Ave., 
Chicago, Ill. 

Tire Grip—F'or facilitating the move- 
ment of an automobile without the help of 
the engine. Patent 1503725. F. L. Taylor, 
2609 Dean Ave., Spokane, Wash. 


Wueet—Having means for releasably se- 
curing the demountable rim on the felly. 
Patent 1505465. H. M. Howell, Monroe, La. 

AUTOMOBILE SIGNAL—In the form of a 
direction signal for indicating the direction 
of turn of the vehicle. Patent 1505793. 
R. Lyons, 100 Clifton Ave., Rosebank, S. I., 
We. Ee 
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GREAT 
HITE 
FLEET 


O CRUISES to the West Indies— 

or elsewhere—offer so much in 
shore excursions, hotel accommoda- 
tions and genuine hospitable treat- 
ment, afloat and ashore, as those of 
the Great White Fleet. 


On these magnificent steamships, 
specially built for tropical travel, 
every passenger is a guest, with all 
the consideration and privileges ac- 
corded honored guests. 


Food, service and amusements — 
which means everything from auto 
trips to deck sports—are of the un- 
varying high quality which has made 
Great White Fleet cruises known the 
world over as the final word in luxu- 
rious travel. 


Remember that the United Fruit 
Company carries only first class pas- 
sengers on all its ships, and this un- 
varying policy makes easier the well 
established rule that every passenger 
is a guest.’ 


—and the fact that we do not send 
out casual cruises to the Tropics aids 
us in maintaining our wonderful serv- 
ice, for twice a week, every week in 
the year, Great White Fleet ships sail 
from New York and New Orleans. 
You can enjoy our cruises in June or 
December, or in any month -of the 
year, for there is always a Great White 
Fleet ship to bear you southward. 


|Write for our new illustrated 
booklet “Caribbean Cruises ’”’ 
telling about the enchantment 
of the tropics and the quality, 
and service of Great White 
Fleet ships. 


Address Passenger Department 
UNITED FRUIT COMPANY 
Room 1658, 17 Battery Place, N. Y. . 
General Offices, 1 Federal St., Boston, Mass. 


NATIONAL CARBON Co., INC. and Unitep Fruit Co. have our endorsement. 





'ware Co., Charleston, S. C. 
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| driver in the rear the intention and opera- 


| Blackmore, 192% 
Ohio. 


j}of the power of the driving wheel to extri- 


| headlight of an automobile. 
|B. F. Gift, Dunkirk, Ind. 
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TRANSMISSION—Which allows the speed 
of the vehicle to be changed without dis- 
engaging the clutch commonly provided. 
Patent 1504684. J. G. Gallagher, Reno, 
Nevada. 

WAGON AND TRUCK DumMP—Mounted on a 
weighing scale, whereby the wagon is auto- 
matically weighed and locked in position, 
when dumped. Patent 1505777. W. G. Han- 
cock and L. T. Stromswold, ¢/o Magie Grain 
Dump Co., Minot, N. D. 

WINDLASS ATTACHMENT FOR AUTOMOBILE 
WHEELS—Affording means for making use 


eate the vehicle from obstructions. Patent 
1505230. J. F. Taylor, c/o Boyle Hard- 


LUBRICATING DEVICE—By means of which 


the bearings of a vehicle wheel may be 
thoroughly lubricated without dismounting 
from the axle. Patent 1505776. G. 


Glade, Jr., 1124 Republie Bldg., Chicago, Ill. 

LirtInG DrevicE—Which may be used in 
conjunction with any conventional jack, to 
lift the wheels of a motor car. Patent 1505,- 
448. H. A. Stone, c/o Geo. D. Anderson, 
Keith Bldg., Beaumont, Texas. 

Arr Cuvuck—That may be set for any 
desired pressure, and give a warning when 
such pressure has been reached. Patent 
1505491. J. W. Price, Box 1374, Tulsa, 
Okla. 

ATTACHING LINK FoR TIRE CHAINS—For 
connecting cross chains to the circumferential 
chains, easily applied when the skid chain 
is on the wheel. Patent 1505440. C. Smith, 
e/o Y. M. C. A., Calumet, Mich. 

LATCH FOR SEAT AND Bopy CONSTRUCTION 
FoR Motrork VEHICLES — Adapted to engage 
the body at the ends of the seat and secure 
the seat in both operative and inoperative 
position. Patent 1507556. V. W. Page, 
e/o Victor Page Motor Corp., Melrose Ave., 
Stamford, Conn. 

Snock ABSORBER—Of the cushioning type 
adapted for positioning between the frame 
and axle. Patent 1492731. B. Kerr, 371 
Cromwell St., Sarnia, Ontario, Canada. 

DENtT-IN REFLECTOR—Providing a mini- 
mum of glare and a maximum of light to the 
Patent 1506339. 





INNER TUBE FOR PNEUMATIC TIRES—So 
arranged that the inflated tube will carry | 
in reserve an inner tube, to be inflated if | 
required. Patent 1506161. W. A. Caldwell, | 
13 San Carlos, Manila, P. I. 

BrRaAKE—Which will give instant and posi- 
tive action when operated, designed for use 
as a vehicle brake. Patent 1506582. K. P. 
Hangl, 1133 Tinton Ave., New York, N. Y. 

Auto S1cnat—Which will signal to a 


Patent 1507455. B. 
Akron, 


tion of the car ahead. 
Tonawanda Ave., 


TirrE ReEMOVER—F or removing tires from 
disk, wire wheel and continuous type rims. 
Patent 1507208. 0. C. Schlenker, 4015 
Pacific Ave., San Pedro, Calif. 

ARTICLE Hoi~peER—More particularly in- 
tended as a combined automobile curtain | 
and tool carrier. Patent 
Eachus, 611 1st Ave., Gallipolis, Ohio. 

Sicnat Device For Motor VEHICLES— 
Consisting of a single unit readily applied 
to the rear of any ordinary car and operated 
from the driver’s seat. Patent 1507847. 
H. Mayer, 6 W. Superior St., Chicago, Il. 

DETACHABLE Rrim—Which may be readily 
and quickly secured to or removed from a 
vehicle wheel. Patent 1507564. P. M. 
Aden, Valley Park, Miss. 








Designs 





DESIGN FoR A Toy AUTo CimRcus ANIMAL 
CAGE—Patent 65320. L. S. Bixler, ¢/o 
Kenton Hardware Co., Kenton, Ohio. 

DESIGN FoR A Toy AuTo CIRCUS CALLIOPE 
—Patent 65319. L. S. Bixler, c/o Kenton 
Hardware Co., Kenton, Ohio. 

DESIGN FOR HANDKERCHIEF — Patent 
65376. F. D. Lago, 256 W. 28th St., New 
York, N. Y. 

DESIGNS FOR AN EMBROIDERED TEXTILE 
Fapric—Patents 65387 and 65388. B. 
Schwartz, 130 W. 29th St., New York, N. Y. 

DESIGN FOR A LAMP PEDESTAL OR OTHER 
Srm1Lar ARTICLE. Patent 65423. J. Sohn, 
109 E. 14th St., New York, N. Y. 

DESIGN FOR A WEATHER VANE—Patent 
65476. EF. X. Herfort, Gingrass Ave., 
Bergenfield, N. J. 








1506923. B. | 





DESIGN FOR A PLAQUE—Patent 65479. E. 
' Klein, 26 Park Place, New York, N. Y. 
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Watch-dogs 


of comfort 









Columbia Hot 
Shot contains 
4, 5 or 6 cells 
in a neat wa- 
ter-proof steel 






HOOK Columbia Eveready Dry Batteries 
to your heat regulator and stop running 
up and down stairs all day to tend the 
fire. A thermostat will tell the batteries 
your rooms are too cold or too hot—then 
the powerful Columbia Evereadys will 
open and close the drafts: these save you 
thousands of steps. 


Columbias are an independent source 
of electrical energy always on the job 
even though all other power fails. In its 
water-proof steel case the Columbia Hot 
Shot laughs at leaky pipes, at dust, at 
dirt. Connect it with the heat regulator 
and say “Ha! Ha!” to cold weather and 
the coal man. Feed the furnace twice a 
day and let these powerful batteries boss 
the heat for you. 

Don’t just ask for a “dry cell.” Ask for 
Columbia Eveready Dry Batteries by 
name and get 100% efficiency. Columbia 
Eveready Dry Batteries are sold by elec- 
trical, hardware and auto accessory shops, 
marine supply dealers, implement deal- 
ers, garages and general stores. Columbia 
Eveready Ignitors can be purchased 
equipped with Fahnestock spring clip 
binding posts at no extra cost to you. 

Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, INC. 


New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 





—calling Pullman porters 
—firing blasts 
—lighting tents 

and outbuildings 
—running toys 
—radio “A” 


tractor ignition 
—starting Fords 
—ringing burglar 
alarms 
—protecting bank vaults 
—electric clocks 


—gas engine ignition 
—telephone and telegraph 
—doorbells 

for —buzzers 
—motor boat ignition 
—heat regulators f 





In dealing with them please mention SCIENTIFIC AMERICAN. 
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are used. 


Motorists protection. 


Carry a Basline Autow- 
line in your car and 
safeguard your spare 
tire with Powersteel 
Autowlock. Both are 
made of Yellow Strand. 
Ask your accessory 
dealer. 








In the newer 
the great weight of the drilling bit plus the weight of 
a steel drilling pipe the entire depth of the hole, must 
be sustained and frequently hoisted by steel cable. 
Only the highest grade can stand the strain. 


i > ATT 2 


IN, 


Getting Oil 


It comes from earth’s storehouses, of course, but it 
doesn't come without effort and money and—wire rope. 


As usual where great weights are handled economi- 
cally, Yellow Strand Wire Rope has proved its ex- 
ceptional strength and endurance wherever ‘ 


Be sure to specify Yellow Strand Wire Rope for all 
heavy hoisting. The 


This company also makes all standard grades of wire 
rope, for all purposes. 


BRODERICK & BASCOM ROPE COMPANY 
805 North First Street, St. Louis, Mo. 
Branches : New York and Seattle 

Authorized Dealers in all Industrial Localities 


ellow Strand 


WIRE ROPE 


*‘rotary 
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method of drilling, illustrated, 


‘rotaries’’ 


‘strand of yellow’’ is your 


Factories : St. Louis and Seattle 














Experimental ond Model Work 


Fine Instrumenta and Fine Machinery, 
nventions Developed. 
Special Tools, Dies, Gear © utting, Ete. 


HENRY ZUHK, inc. 


489-93 Broome St., in Ee Oy 













Conveying 
Machinery 


There is a Weller System adapted to 
the handling of all kinds of materials 
and finished products. 


Submit Your Handling Problems 
WELLER MFG. CO. 


1822-1856 N. Kostner Ave., Chicago, Ill. 
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The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 
who wish for further data may refer to the 


by the 


original article in order that those 
originals. 


Other digests appear elsewhere in this issue 





A Clock Made of Straw.—A unique 


clock, which from the point of view of curi- 


|osity and ingenuity probably surpasses any- 


thing ever made in this line, is now on exhi- 
bition in Munich (Germany). It is made 
entirely of straw, is a very accurate time- 
keeper and contains no springs, no metal of 
any kind and in fact no other substance than 
straw, not even glue. It has been going for 
the past seventeen years and has required no 
repairs during all that time. The mechanism 
consists of a weight of two hundred grams, 
that is raised by pressing on a knob, and an 
arrangement of eight pendulums in place of 
the usual wheels. It is 170 centimeters high 
and 64 centimeters wide. Its front is built 
in the style of a miniature cathedral, the 
workmanship of the face being particularly 
fine. The hands are also moved by pressing 
on a button. The necessary rigidity was 
obtained by filling a stalk of rye straw with 
several other stalks of lesser thickness. Rye 
straw has been used in the entire construc- 
tion with the exception of the hands and 
numbers, which are of oat straw. The clock 
was built by a shoemaker of Strasburg in 
the Uckermark, and has been exhibited in 
various European countries, arousing partic- 
ular interest in Geneva, the center of the 
elockmaking industry. It is for sale for 
50,000 gold marks (about $12,500) and the 
maker is said to have been offered this sum 
for it. His only reason for parting with it 
is to secure funds with which to build a new 
freak clock, without wheels, for which the 
plans have already been completed. 


New Glue Product.—-After years of 
experiment an Austrian firm, the “Aktien- 
gesellschaft fiir Chemische Produkte” has 
produced glue and gelatine in drops in solidi- 
fied form, which they have called “Pearls of 
Glue” and “Pearls of Gelatine.” These drops 
are made by passing the glue or gelatine | 
solution through small holes into an ap-| 
propriately cooled liquid or gaseous medium. 
The process is so skilfully contrived that 
the drops, which assume a pearl shape be- 
cause of their surface tension, maintain their 
original quality and suffer no premature loss 
of glue or gelatine. Numerous advantages 
are claimed for this form of glue as against 
the older ones: chiefly economy in manufac- 
turing througa the elimination of the proc- 
esses of casting the jelly on the glue table, 
the drying, cutting, packing, ete. Further- 
the glue pearls offer considerable ad- 
vantages to the user. For instance, whereas 
it frequently takes several hours to swell 
old-fashioned glue, the new pearls will ab- 
sorb the same amount of water in half an 
hour. 
by the following comparison. An ordinary 
glue sheet of about 328 square centimeters 
surface, can be divided into 262,500 pearls 
of one millimeter diameter, with a surface 


8242 square centimeters or 25 times the | ; 
of S242 square centimeters or : jever been obtained before.—Abstract from 


Furthermore, the 
no break- 


surface of the sheet. 
handling is immensely simplified, 
ing of the sheet being required. 
of the quantity of the drops required for 
anufacturing purposes can be made and the 
consumer can then make mixtures of the 
drops presenting uniform viscosity, adhesive- 


| ness, as well as the desired melting point; 


| ize the ‘glue and gelatine industry.—Abstract | 
| from Herman Stadlinger, Neue Freie Presse. 





in other words a specific glue for a specific 
manufacturing requirement. The makers 
claim that these glue pearls will revolution- 


Are There Biologic Rays?—Some ex- 
ceedingly interesting experiments have been 
made recently by a Russian scientist, 





| 


were even reflected when striking an obstacle. 
Briefly, the impulses showed all the charac- 
teristics of a ray. He claims that a type of 
radiation, which has been unknown so far, 
must cause cell division. Two interesting 
experiments with thread-like onion roots 
were the following: Radiation seemed to 
originate from the onion and to proceed to 
the end of the root. If the root be given a 
eurve by passing it through a bent glass 
tube, the hypothetical bundles of rays must 
be reflected from the inner walls. There 
fore, more rays would strike one side than 
the other and consequently a greater cell 
division should take place on these points. 
Microscopie section of these points show an 
increase of 10 per cent in the cell division. 
Still more striking is the following: The 
end of a straight root of onion was placed 
opposite another onion, with a space of one 
or two millimeters between them. The roots 
did not touch each other and remained three 
to four hours in this: position. An inerease 
of cell division was noted in the second root, 
opposite the end of the first one. This would 
indicate that the rays were able to pene- 
trate an air cushion of one to two milli- 
meters and still remain effective. If, how- 
ever, the point of either of the roots was 
brought out of alinement so that they were 
not directly opposite each other, no increase 
of cell division took place even though the 
distance was not increased. This would in- 
dicate that the effects are not due to a gase- 
ous chemical product but, apparently, to an 
actual straight-line radiation. It is still 
quite unknown what this biological radiation 
is and, indeed, the experiments themselves 
are so striking as to stand in need of sub- 
stantial confirmation before they are likely 
to be generally accepted.—Abstract from F. 
Weber, Die Umschau, vol. 28, p. 317 (1924). 

Exploration of the Higher Layers of 
the Air.—Exploration of the upper air 
made in Java, where the meteorologic con- 
ditions are very favorable for this purpose, 


| were described recently in a lecture by the 


distinguished Dutch professor van Barmelen, 
made before the “Gesellschaft fiir Erdkunde” 
at Berlin. Recording balloons were em- 
ployed and in the clear air the bursting of 
these balloons could be observed through the 
telescope at heights of 22,000 meters, where- 
upon the recording instruments came down 
unhurt attached to the parachute. The tem- 
perature of air sank to 55 degrees below 
zero, Centigrade at a height of 11,000 meters 
and to 85 degrees below zero at 17,000 meters. 
The coldest temperature measured was 91 


| degrees below zero, Centigrade. In still 
higher regions the temperature of air in- 
creases again, the temperature at 26,000 


This will be made clear immediately | 


|meters height having been found to be 55 


degrees below zero. Balloons of two to three 


| meters diameter carried the recorders up to 


the height of 32,000 meters, more than had 


| Die Naturwissenschaften. 


Daily tests 


Alex- | cellent 


A New Use for Insects.—By collecting 
beetles and other insects, the farmer can 
not only rid himself of the possible damage 
that they do, but can find a profitable use 
for the beetles. Chemical tests show that a 
common German variety of beetles contain 
70.5 percent water. But of 100 parts of 
the dry residue of 29.5 percent it has been 
found that 55.3 percent is nitrogenous sub- 
stance and 10.9 percent fat. When dried 
and ground coarsely the beetles may be 
mixed with the same quantity or double the 
quantity of crushed barley and form an ex- 
pig feed. Powdered dried beetles 


ander Curwitsch, on the subject of cell divi- | have been found to contain as much as 58.6 


sion. While it has beeri known that 
young living cells, after attaining a certain 
growth, divide into two, the daughter cells 
again dividing, and so on, no cause has ever 
been discovered for this behavior. Mr. Cur-} 
witsch inflicted local wounds on animal 


all| percent of nitrogenous substances and 25.5 
| percent of fat. 


The beetles are also valu- 
able as fertilizer. That the values involved 
are by no means inconsiderable is evident 
from the fact that in one year, in the prov- 
ince of Saxony alone, 3000 tons of these 


fibres and observed that the impulses to cell | beetles were mixed with chalk and used as 
division originating from these points pro- | fertilizer.—Abstract from Die Gartenlehre, 
ceeded in straight lines, never curving, and! 1924, p. 454. 


In dealing with them please mention ScrENTIFIC AMERICAN, 





0) 


p. 4 
1 & 
= 


cts 


acle. 
irac 
ve of 
far, 
sting 
“oots 
d to 
d to 
en a 
zlass 
must 
here 
than 
cell 
ints. 
vy an 
sion. 
The 
aced 
one 
roots 
hree 
‘ease 
root, 
‘ould 
yene- 
nilli- 
how- 
was 
were 
‘ease 
the 
1 in- 
yase- 
Oo an 
still 
ation 
elves 
sub 
ikely 
n F. 
24). 
s of 
air 
con- 
pose, 
- the 
elen, 
nde” 
em- 
ig of 
1 the 
here- 
lown 
tem- 
elow 
eters 
ters. 
s 91 
still 
y in- 
5,000 
e 5D 
three 
ip to 
had 
from 


ting 
ean 
mage 
>» use 
lat a 
ntain 
ts of 
been 
sub- 
dried 
y be 
e the 
n ex- 
petles 
58.6 
25.5 
valu- 
olved 
ident 
prov- 
these 
ed as 
lehre, 





DECEMBER, 1924 


Astronomer Saves Criminal by Calcu- 
lations of Moon.—An interesting criminal 
case was tried not long ago at Bozen, in 
South-Tyrol, Austria. A mysterious crime 
had been committed at night near the fron- 
tier of Italy. Two brothers, both profes- 
sional smugglers, were suspected of the 
crime and were taken into custody. Cirecum- 
stantial evidence pointed strongly toward 
one of them. In his defense he could assert 
only that he had left a certain inn on that 
night after the moon had set. He had 
waited purposely until the moon had set 
(which was confirmed by all the witnesses), 
because he intended to pass the frontier at 
a forbidden point and because he feared to 
be seen by the sentries if he attempted this 
by moonlight. Consequently, the point on 
which the trial turned was this: At what 
hour had the moon, seen from the specified 
inn, set on that night and was it possible to 
£0 from the inn to the place of the crime in 
the time beginning at the moment of the 
setting of the moon and before the known 
moment of the crime. In this situation the 
lawyer for the defendant applied to an 
astronomer with the question whether the 
exact moment of moonset could be calculated 
with sufficient precision. The task was a 
difficult one. The region was very moun- 
tainous. It was necessary, therefore, to as- 
certain the place of the inn on special maps, 
to construct a longitudinal section, from 
these maps, to calculate the course of moon 
and to fix the exact point of the horizon on 
the mountains. The precision of the ealeu- 
lation was computed as two minutes, which 
was sufficient for the purpose. The alibi of 
the defendant was sustained and he was 
acquitted.—Abstract from Die Gartenlaube, 
1924, p. 492. 

Shadowless Miner’s Lamp.—The ordi- 
nary miner’s lamp is fitted with rods con- 
necting the upper and lower parts. These 
rods throw shadows which, at a distance of 
about two yards, have a width of about 
eighteen inches so that the miner is forced 
to frequently interrupt his work, walk to his 


lamp and turn it to avoid the shade on his | 


work. Furthermore, the usual lamps have 


some glare and while efforts have been made | 


to overcome this glare by using opal glass 
or frosted glass, these experiments caused a 
considerable loss of light. A new lamp 
which appears to avoid both the shadow and 
glare defects has just been brought out by a 
company in Westphalia (Germany). This 
lamp is provided with a globe covered with 
a layer of crystalline, stony material which 
gives a light very similar to daylight. As 
the light is indirect, the illumination is much 
more evenly distributed and the support rods 
cause no shadows. Furthermore, the work- 
man cannot be dazzled by the glare and the 
soft light is said to have a decidedly helpful 
influence on the eyes. The importance of 
such a light can be appreciated when one 
considers that, according to investigations in 
England, Belgium and Germany, approxi- 
mately 20 per cent of all miners suffer from 
mystagmus or trembling of the eyes. Al- 
though few of the sufferers are incapacitated 
for work there is a very considerable loss 
through temporary disability and reduced 
output. In England, where over 6000 miners 
cannot work because of this disease, it is 
estimated that it caused a loss in 1922 of a 
million pounds sterling. 

New Spring-Gear Power Transmission. 
—A German engineer, Mr. Schieferstein, is 
utilizing swinging masses and springs for 
the transmission of energy. By the help of 
the springs the shocks and oscillations which 
are bound to occur in all machines having 
reciprocating masses, are entirely eliminated. 
With ordinary reciprocating machines, such 
as steam engines and piston pumps, the 
number of revolutions per minute varies 
with the load while the length of stroke re- 
mains unaltered. Mr. Schieferstein’s spring- 
gears, however, permit the altering of the 
stroke without changing the number of revo- 
lutions. By means of this device it is pos- 
sible to adjust automatically the speeds of 
the driving and the driven shaft, according 
to the load that is being carried. This prin- 
ciple can be used in the construction of 
simple mechanical power transmissions, for 
example, in automobiles, the device effec- 
tively protects the engine from shock and 
permits an automatic adjustment of the 
transmission to changes of speed. Mr. 
Schieferstein’s principle may be used ad- 
vantageously, also, with the so-called Duplex 
pumps. ‘These are piston pumps directly 
connected to steam engines and working 
without a flywheel. Owing to their low 
speed these pumps are usually both expen- 
sive and unwieldy, but by coupling the 
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For the past year you have been reading 
these “Facts about a Famous Family”; 
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products. 
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reciprocating masses to each other with 
springs it is possible to increase the number 
of strokes considerably, with resultant im- 
provement in the speed and capacity of the 
pump.-—Abstract, Zeits. Verein deut. Ing., 
No. 8, 1924, p. 31. 


Gasoline and Oil from Coke.—It is 
well known that the carbonization of coal at 
low temperatures (up to 450 degrees Centi- 
grade) supplies products far different from 
those produced by the old method, in which 
a heat of about 1000 degrees Centigrade was 
used. The new method is, in reality, a dis- 
tillation of the volatile ingredients which 
the coal contains, and is not an actual de- 
struction, as in the great heat of the old 
coke furnace. For many years the oil shale 
and the German brown coal of Germany 
have been worked up thus by low heat. In 
this manner they supply both oils and par- 
affin, low-temperature carbonization for or- 
dinary coal was tried first during the great 
war, to get the much needed gasoline and 
oil, it being known, that such substances 
have been extracted out of different sorts of 
coal by solvents like benzol. Later on the 
engineers in the great coal districts built 
special furnaces, long inclined tubes down 
which the coal glides in small pieces or dust, 
thus disengaging its volatile elements. The 
coke produced by tuis method is of a differ- 
ent kind from that produced by hot coking. 
It is soft, crumbly and breaks into small 
pieces. Therefore it is not possible to use 
it for iron-working. It may be used, how- 
ever, for gas production in special genera- 
tors or may be pressed into briquettes. But 
the most important result of the new low- 
temperature methods of coking is that the 
tar obtained is composed of substances like 
gasoline, heavy oils and phenols. The tar 
obtained from the old method of coking con- 
tains, as is known, only benzol and the higher 
derivatives of this class, these being worked 
up into dyes and pharmaceutical prepara- 
tions. The new tar does not contain such 
products, but it is produced in larger amount, 
equaling between 3 and 6 per cent of the 
coal worked up, as against only 1 to 1.5 
per cent of tar from older methods. This 
result was good, but the low quality of the 
coke and the great quantities of phenols in 
the tar were inventives to further effort. As 
it seemed to be impossible to get better coke 
by low temperature coking, the chemists en- 
deavored to convert it into more valuable 
products. The difficulties seemed great, 
especially, to find methods for converting 
the coke into products like gasoline. But 
the chemists succeeded in the following man- 
ner. Hot coke treated with water produces 
a mixture of carbon monoxide and hydrogen 
called “water-gas.”” Professor Fischer, the 
director of the Coal Research Institute in 
Miéhliheim-Rhur (Germany) found it pos- 
sible to get new products from this “water- 
gas,” when he compressed the gas to 150 
atmospheres (nearly 3300 pounds per square 
inch) and added substances to accelerate 
the process, fer example, hydroxide of sodi- 
um put on iron filings. Then, at a heat of 
about 450 degrees Centigrade, in a few 
days time, moderate quantities of an oil 
were produced. This oil is a mixture of 
alcohols, ketones, fatty acids, ete., but it 
does not supply the expected good motor 
fuel. Fischer named this product “Synthol,” 
because he had obtained it by converting coke 
into higher deriv>tes of carbon. Next he 
tried to convert this “Synthol” into products 
more like motor fuel. He succeeded finally 
by heating it again under a high pressure. 
He now obtained a product, named by him 
“Synthin,” which is very like the ordinary 
gasoline used for automobiles and other ex- 
plosion motors. This shows clearly that it 
is possible to obtain from coal valuable syn- 
thetic products for technical purposes. A 
special advantage lies in the fact that coals 
of very low heating value and of high water 
content may be used; coals that would not 
be usable for any other purpose.—Abstract 
from a German paper by Otto Gerhardt. 


A New Austrian Glass Substitute.— 
Word has been received from Austria to the 
effect that a new glass substitute has been 
discovered which possesses, it is claimed, all 
the good qualities of glass with few or none 
of its bad qualities. The new product is 
known br the name of pollopas. It is a 
synthetic colloid, and all that is known now 
of its manufacture is that it is an inter- 
mediate condensation product formed by the 
action of formaldehyde on carbamide. This 
places it in the class of artificial resins, 
which since their discovery have developed a 
field of their own and are now used to manu- 
facture a great variety of articles of com- 
mon every day use. They include, for ex- 
ample, such products as bakelite. The most 
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interesting properties of the new product are 
its entire lack of color and its tramsparency, 
as well as the high lustre that its surface 
attains on polishing and its strength. In- 
vestigations of it have been made at the Uni- 
versity of Vienna. It was found that pollo- 
pas absorbs more of the ultra-vielet rays 
than glass and hence it is recommended as 
a valuable substitute for glass where the 
ultra-violet rays must be excluded. The in- 
dex of refraction is about the same as for 
flint glass. Its light properties are such that 
it can be used with very good results for 
making all kinds of optical apparatus. Its 
hardness is about the same as that of mother 
of pearl or of the similar phenol-formalde- 
hyde condensation products. Its tensile 
strength is considerable. These properties 
imply that it may be a useful product which 
will have many applications. It dees not 
break easily and is said not to splinter like 
glass. It has been suggested for making 
billiard balls, for covering the keys on the 
keyboard of the piano, for makimg automo- 
bile windshields and the windows of closed 
ears. As it can be colored and darkened in 
any shade, it is possible to use it in making 
artificial porcelain and opaleseent glass. Pol- 
lopas can be etched with strong sulfuric 
acid which makes it possible to use it in 
making door signs and illuminated advertis- 
ing signs. 


One of the Greatest Engineering 
Works.—Everyone has heard something 
about the Great Wall of China, but just 
what a tremendous feat of engimeering it 
represents, one that our largest construction 
companies today might be proud of is not 
generally known. It is undoubtedly the most 
gigantic defense work ever produced and at 
the same time the most colossal building, 
from point of contents, ever erected. Begun 
under the Emperor Shi Hoang Ti, 200 B. C., 
more than two thousand years ago, it still 
stands practically intact and seems capable 
of withstanding the ravages of another two 
thousand years. It was erected at the north- 
eastern frontier of the then Chinese empire 
to keep off the attacks of the savage Mon- 
golian tribes. From twenty te thirty feet 
high, at the base thirty feet thick, dwindling 
to twenty meters at the top, built of mighty 
granite blocks, the wall extends along the 
mountain ridges, upward to the highest sum- 
mit, dipping into profound gorges and mighty 
valleys, at times disappearing in the cloud- 
wrapped peaks, or again lost to view by pro- 
jecting shoulders, only to break into view 
again in all its majestic grandeur miles be- 
yond. No obstacle was too great to over- 
come. What an immense effort was required 
to erect this bulwark, extending from the 
coasts of the Yellow Sea to the interior of 
the Gobi desert measuring, with all its 
branches, more than fifteen hundred miles in 
length. The Great Wall contains three hun- 
dred million cubic meters of material; as 
wuch as 120 Great Pyramids of Cheops. 
Here is a field for the statistics fiend to de- 
light in. What time must have been spent 
in its building! How many men must have 
labored at it! And what a superhuman 
task they must have performed! For its 
greater length the Wall runs along bleak 
and inhospitable mountain ranges. Here is 
no easy water transportation, such as the 
Nile furnished for the Pyramid builders; 
each huge block must have been dragged 
painfully up mountain ranges of sometimes 
5000 feet altitude or more; down steep and 
precipitous canyons; across turbulent and 
unbridged water courses. How was it done? 
How many animals were used? How many 


animals and men must have perished in its , 


construction? We who today take great 
enterprises like the Woolworth Building the 
Muscle Shoals Dam and such engineering 
feats almost as a matter of course, may stop 
and ponder for a moment on the achieve- 
ments of the old Chinese engineers who 
worked when there was no steam traction, 
no electric or hydraulic drills; nothing but 
human labor and bare hands. 


Is This a New Case of Perpetual Mo- 
tion?—According to reports from Ger- 
many an engineer named Otto Conrad, re- 
cently demonstrated to representatives of the 
press a new device alleged to be capable of 
generating electricity virtually out of noth- 
ing. First a demonstration of the efficiency 
of the device took place. The apparatus 
was fed with a current of 40 watts energy 
and delivered seventy-five times this amount, 
as was demonstrated by using a number of 
200-watt electric light bulbs. During this 
demonstration the device was closed so that 
there was no method of observing what really 
took place or whether it was fed from a 
separate conductor. However, experts af- 
firmed that this was impossible by reason of 
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Rust-Resisting Copper Steel 


KEYSTONE 


“OnpeR ste 
Black and Galvanized 


SHEETS 


Formed Roofing Products 
Roofing Terne Plates 











Tin Plate, Etc. | 


Secure maximum rust-resistance from all sheet | 
metal products by insisting upon copper-steel. | 
Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Keystone Coprer STe2£1 is an alloy made by the addi 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
diving results of positive time and service tests. 

We manufacture Sheet and Tin Mill products for all pur- 
poses-American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Calvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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SCIENTIFIC AMERICAN 


Cyclopedia of Formulas 


By Albert A. Hopkins 


A careful compilation of 
15,000 selected receipts and proc- 
esses, many of which have here- 
tofore been secret. Every branch 
of the useful arts and industries 
is represented. Never before has 
such a large collection of valu- 
able formulas, useful to every- 
one, been offered to the public. 


This Cyclopedia may be re- 
garded as the product of the 
studies and practical experience 
of the ablest chemists and work- 
ers in all parts of the world. The 
information given is of the high- 
est value, condensed in concise 
form, convenient for ready use. 
Almost any inquiry that can be 
thought of, relating to formulas 
used in the various manufactur- 
ing industries, will be found an- 
swered in this volume. 





Price, $5.50 net in New York and Vicinity 


To Buffalo or New England, $5.60; to 
Chieago, $5.70; to Pacifie Coast, $5.75; to 
Canada and other foreign countries, $5.85. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway New York 
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the disposition of the apparatus and measure- 
ments which were taken during the demon- 
stration. Later the machine was taken 
apart in the presence of the spectators and 
it was shown that there were no outside 
connections. It is claimed that the machine 
consists only of pieces of metal connected to 
each other by wires and partially magne- 
tized. The patent agent who was in charge 
of the demonstration stated that he had re- 
fused at first to apply for a patent since the 
results claimed were in contradiction to 
known physical laws. However, by working 
with the inventor and by practical demon- 
strations he became satisfied that the effect 
claimed is really produced. The inventor 
believes that some phenomenon takes place 
similar to the action of radioactive sub- 
stances, but the scientific world will doubt- 
less remain skeptical. 


What Ages Can Animals Attain? — 
The highest age that can be attained by the 
various species of animals is very different 
and no regularities have been observed. 
Among mammals it can generally be said 


| that the large animals live to be older than 


the small ones, but this law is not valid 
among the birds. the parrot, for example, 
reaching the same age as the eagle. Sev- 


| eral kinds of polyps live for 50 years; the 


leech up to 27 years; the river crawfish 
spiders mostly 1 to 2 years. 


Beetles have been kept prisoners 5 years. 


| "The queen bee often lives to be 5 years old, 


while the working bees usually live for only 
6 weeks. Ants were observed in captivity 
up to 15 years. The toad is said to attain 
40 years. A turtle was kept in captivity 
150 years; the specimen in question may 
have been as much as 300 years old. The 
age of birds is known best. The household 
cock lives 15 to 20 years, the goose and the 
eider-duck 100 years; the swan 102 years; 
the fish-heron 60 years; the stork 70; the 
faleon 162; the golden eagle 104; the vulture 
118; the horn-owl more than 68, perhaps 100 
years; the blackbird 18; the canary as much 
as 24; the parrot above 100 years. Of the 
mammals the ass sometimes ‘attains 106 
years; the horse 40 to 60; the sheep 20; 
the dog 28; the cat 22; the elephant and 
the whale 200 years.—Abstract from recent 
book, Der Tierkérper als Selbsténdiger Or- 
ganismus, by R. Hesse. 

How Dangerous Is a Wild Crowd in a 


|Gymnasium Balcony? — Evidently not 


quite so dangerous as one might fear, if one 
may judge by experiments made by Prof. 
A. H. Fuller of the Department of Civil 
Wngineering of Iowa State College at Ames, 
Iowa. Cheering, stamping, jumping, excited 
crowds of college “rooters’” increased the 
statie or resting load on a gymnasium bal- 
cony by amounts up to 155 percent, cover- 
able by a three to one factor of safety by a 
narrow margin and by a five to one factor 
quite safely. The test floor was a balcony 
in a gymnasium. It had been designed as 
a running floor and was supported from 
above by suspension rods. The floor beams 
were double, eight-inch channels projecting 
out from the walls of the building, and were 
supported at the outer ends by the suspen- 
sion rods. These beams were spaced twelve 
feet apart and carried timber stringers and 
a plank floor. Measurements of static and 
of dynamic stresses on both the suspension 
rods and on the floor beams gave almost 
identical increases when the crowd was 
jumping, thus checking the methods and re- 
sults. Mere swaying of a crowd appears to 
produce moderate impact effects of ten to 
thirty percent above the weight of a quiet 
crowd. Vigorous delivery of the college yell, 


| which involves a considerable jerking of the 


bodies of the yellers in unison, produces im- 
pacts up to fifty percent above the static 
load of a quiet crowd. But deliberate, and 
rhythmic movement or jumping of the whole 
crowd increased the total load by double the 
static load, and sometimes by half again as 
much more. For example, forty-one men 
weighing a total of 6,300 pounds, spread over 
fifty-four square feet of floor area, gave a 
floor load of 116 pounds per square foot and 
a static stress in one of the suspension rods 
of 2,100 pounds. When these men teetered 
at five-second intervals the 
stress on the suspension rod went up to 5,600 


| pounds, representing an additional dynamic 


stress of 165 percent. This would be just 
covered if the factor of safety in the design 
were about three to one, which must be con- 
sidered, therefore, to be too low a factor of 
safety for such a place. Stresses produced 
by cheering in unison, rising and dropping on 
the toes at two-second intervals, swaying in 
standing positions, jumping and other antics, 
were all lower than the one indicated above. 
The factors of safety usually allowed for 
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Strength for the Hardest Task 


In every line of hauling where super-strength 
is needed, GMC trucks are to be found upon 
the hardest jobs. 


Not alone because GMC trucks are designed 
and built to perform faithfully or because 
they are proving daily their fitness to assume 
the heaviest labors— 


But also because truck buyers realize the 
additional strength which every GMC has 
behind it— 

The strength provided by the experience of 
its builders combined with the resources of 
General Motors—the world’s largest auto- 
motive corporation. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
PONTIAC. MICHIGAN 
In the Dominion of Canada 
General Motors Truck Company of Canada, Limited, Oshawa, Ontario 


Distribution Centers at 


*Milwaukee *San Francisco 








Montreal, Quebec ‘*Seattle 
*Newark *Spokane 
New Orleans Salt Lake City 
*New York Saginaw 
Oshawa, Ont. San Antonio 
*Oak land Shreveport 
Omaha Sioux City 
*Philadelphia Syracuse 
Pittsburgh *Tacoma 
Portland Toronto, Ont. « 
Parkersburg ulsa x 
*Pontiac Vancouver, B.C, 
Eng. Rochester Washington 
*St. Louis Wilmington 
*St. Paul Winnipeg, Man. 


*Direct Factory Branches Dealers in Most Communities 


“The Story of a Motor Truck,’’ an educational motion picture made in the GMC 
factories under direction of the U. S. Government, is available to organizations. 
Requests should be made to the U. S. Bureau of Mines, Pittsburgh, Pa. 


General Motors 
Trucks 











endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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170% Return on Investment in 2 Years 


That’s the experience one industrial firm 
reports with the Godfrey Conveyor and 
this is by no means an exception to the 
rule. When you realize that one man 
handled 65,000 tons of coal in a year with 
this equipment, you will understand how 
it is possible to effect such a remarkable 
saving. Regardless of what your coal 
handling problem may be, the Godfrey 
system offers a satisfactory solution. Ask 
for a copy of Bulletin A-23. 


GODFREY CONVEYOR COMPANY 
Elkhart, Indiana 





CONVEYOR 
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PATENTS— 
and PATENTS 


T IS not unusual to find an inventor who believes that the 
degree of protection afforded by a patent depends upon 
the merit of the invention. 

Such is not the fact. 

The strength of a patent lies in the breadth of the claims 
that have been allowed by the Patent Office. These depend 
upon the care and skill with which they have been prepared 
and prosecuted by the patent attorney. 

Trademarks are even more valuable than patents in many 
cases. It is essential that their registry be placed in expert 
hands. 

The standing of Munn & Company, identified with the 
publication of the SCIENTIFIC AMERICAN, has been earned in 
a continuous practice of nearly eighty years before the Patent 
Office. The facilities and resources they have accumulated in 


SONERCRPCeReREResaeseResateT 


penseee 


ine 
that time are at the disposal of individuals and business 
houses at fees that are as moderate as conscientious service 
will allow. 

Write for Munn & Company’s handbook on 


PATENTS 


It is a succinct and accurate booklet of information on 
Patents, Designs, Trademarks, Foreign Patents, Copyrights, 
Labels and Patent Office Practice. It also describes the 
methods and the terms of Munn & Company. 


MUNN & CO. 


Patent Attorneys 


Boanter. 


626 Woolworth Building - - - - NEW YORK CITY 
512 Scientific American Buildin - - - WASHINGTON, D. C. 
401 Tower Building - - - - - CHICAGO, ILL. 
354 Hobart Building - - . - SAN FRANCISCO, CAL. 
209 Van Nuys Building - - - LOS ANGELES, CAL. 
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Conveyor Co. have our endorsement. 
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In it 


The boiler is unique. 
the water is sprayed directly against the flame. 


such structures vary, but a factor of only | plant is simple, for the water is sprayed di- 


| three to one would not ordinarily be con- 


sidered as high enough for a balcony or 
bleacher. While there is never any absolute 
assurance that the proper factor of safety 
was originally complied with in constructing 
a given balcony, or that subsequent deterior 
ation in materials has not reduced the safety 
factor, the lowa State College experiments 
indicate that the danger of remaining in most 
balconies with wild, stamping crowds is not 
so great as the noise and confusion might 
make one think.—Engineering News-Record 
(New York), vol. 93, page 231 Aug. 7, 
1924). 

Two Hundred Horsepower from a 
Twenty-pound Turbine.—The tempera- 
tures at which steam is used in engines have 
increased during the past ten years at a 
steady rate, but indications now show that 
we are ready for a much faster increase. 
Elevating the temperatures of steam offers 
greater theoretical possibilities of increasing 
plant efficiency than does any other means. 
To get high efficiency in a steam engine there 
must be as much difference in temperature 
as possible between the entering steam and 
the exhaust steam as it leaves. This largely 
accounts for the considerably higher thermal 
efficiency of the gas engine over the steam 
engine, as the latter is now used at what we 
call “ordinary” pressures. These ordinary 
pressures, by the way, will doubtless be 
called low pressures tomorrow. At 750 de- 
Fahrenheit, steam pipes are so hot 
If a prac- 
tical way can be found to use steam at, say, 
1,200 degrees Fahrenheit, a gain in efficiency 
be had. A _ pe- 
culiar type of steam plant in which steam 
is used at this unusually high temperature 
has recently been perfected in the form of 
Most torpedoes 
air. The new 





are driven by compressed 


| steam-turbine torpedo contains, however, a 





| velops 100 to 200 horsepower. 


turbine which de- 
The boiler is 
only 8 inches long and is not a boiler in 
the usval sense, for the water which is to 
be turned into steam is sprayed directly 
against the flame. This consists of alcohol 
burning in air from a tank. Left alone, the 
flame would reach a temperature of some 
1,600 degrees. The effect of the direct spray 
of water against the flame is to lower the 
flame temperature to 1,200 degrees. Were 


miniature twenty-pound 


| this not done the pipes and turbine parts, 


heated to a temperature as high as 1,600 
degrees, would retain little mechanical 
strength. The steam pressure is approxi- 
mately 350 pounds a square inch, and the 
steam carries about 700 degrees of super- 
heat. The turbine proper is eleven inches 
in diameter and revolves at 11,000 revolu- 
tions a minute. The blade speed of the tor- 
pedo propeller is 525 feet a second—about 
six miles a minute!—but this does not, of 
course, represent the considerably lower ve- 
locity of the torpedo itself. Regarded either 
as a highly particularized type of steam 
power plant, or even as a mechanical toy, 
the steam torpedo using steam at 1,200 de- 
grees may serve to point the way toward a 
simplified and more efficient type of steam 
plant than is being used today. The boiler 


' has very little strength left. 





rectly against the flame. The problem is 
largely one of metallurgy—the development 
of alloys which will be strong enough to 
confine steam at high pressures while at 
temperatures at which iron is red hot and 
Elevating the 
steam temperature is relatively more produce 
tive of increased efficiency than is increasing 
the pressure. Thus, if you have steam at 
400 pounds pressure, and double this pres- 
sure, you will gain no more than can be got 
by raising the temperature from 700 to only 
1,000 degrees.—Power (New York), vol. 60, 
pages 405-406, and editorial, page 423 (Sept. 
9, 1924). 

What Good Was the World Flight ?— 
—This question has been asked by millions. 
Like many another thing, there is altogether 
more good in it than is apparent to the 
casual eye. The world cruise has been a 
test of the reliability and endurance of the 
modern airplane, concludes Prof. Alexander 
Klemin of the Department of Aeronautics, 
New York University. The world flight 
showed that the fire hazard has already been 
largely eliminated. It has proved the relia 
bility of the general fusilage design. It has 
indicated many possibilities for future devel 
opment in the power plant. Except that for 
the long flights the fuel tanks were increased 
in capacity, the planes were stock 
This fact increases confidence in the ability 
of the airplane to become a practical, every 
day method of travel. One hears objections 
to the large outlay for spare parts and 
motors. Distributed along the route were 
engines for six changes of motors and spare 
parts for fifteen Liberty motors and for 
eight planes. Along the water routes there 
were fourteen sets of pontoons, and on the 
land-flight routes there were forty-two land 
ing gears. Does this tend to show that the 
airplane is dependent on repair and supply? 
Yes. The fact that these were needed only 
emphasizes that in future, for long-distance 
flight, there must be complete ground or 
ganization, with fields, spares and mechanics, 
weather and radio service, naval and coastal 
stations. It was proved, in the opinion of 
Prof. Klemin, that pontoons for seaplanes 
should be of metal, to minimize the soakage 
which, at Chittagong, India, prevented the 
planes from taking off. It is also evident 
thet the doped linen or cotton covering for 
wings must yield to metal, probably duralu 
min. A third lesson is that ships for use in 
the tropics must be designed with a lesser 
loading per square foot, to compensate for 
the lighter atmosphere. The technical 
sons regarding the planes, engines and equip 
ment will take months to interpret. The 
fliers took copious notes and were not just 
flying for fun. There will be much invalu- 
able data. Perhaps least valuable in its im- 
mediate implications, but most valuable in 
a deeper sense, is the effect of the world- 
flight on the morale of the air service—the 
response to the spirit of enterprise and ad- 
venture that has brought the white races to 
the world supremacy that is theirs. In the 
days of Magellan there were doubtless peo- 
ple who said, “Yes, but what good is it?” 
Automotive Industries (New York), vol. 51, 
pages 397-400 (Aug. 28, 1924). 
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We thought you would appreciate knowin 
that the crates designed for our Ohlen Gol 
Medal Circular Saws by your engineer have 
been giving complete sati tion. I es 
have come up where the same crate has been 
shipped out from our factory as many as three 
times, reaching destination, according to re- 
ports, in good condition. 

The new crates require on an average of 25% 
less lumber. No more labor is required in mak- 
ing the new crates than was required for the old 
ones, and, without any doubt, they are more 
substantial crates. 

Thanking you for your assistance in reduc- 
ing our crate costs, we remain, 


Yours very truly, 
THE OHLEN-BISHOP COMPANY 
B. Lucas, Purchasing Agent 








Saves Lumber 














We have now been using this new style crate 
for several months with splendid satisfaction. 
The crate is not only better in appearance, but 
is much stronger than the old crate which we 
used, so that the contents are better protected 
while in transit. We have had very little break- 
age since the introduction of the newcrate and 
best ofall, the redesigning of this crate by your 
engineer, will save us approximately $3,500 
a year. 

In this connection we might also add that 
we are very much pleased with the lumber 
which has been furnished to us by your com- 
pany. 

We thank you very much for delegating your 
engineer to assist us in this crating problem 
and wish to commend him as a very obliging 
and capable crating engineer. 


Yours very truly, 
NEW PROCESS STOVE CO. DIV. 
John G. Way, Manager 


SCIENTIFIC AMERICAN 


How Scientific 
Crating Works 
Out in 


Actual Practice 


CIENTIFIC crating was not 

widely known until Weyer- 
haeuser introduced it to American 
business men. On this page a few of 
the 392 concerns who have consult- 
ed the Weyerhaeuser crating engi- 
neers tell of the benefits and savings 
they are getting from this service. 








Weare giant to report our experience has been very satisfac- 


tory and the results produced in the = of labor, material 
and elimination of d d goods exceeded our expectations. 

We are firmly convinced that the Western Fir is more eco- 
nomical for our crating requirements than any material we have 
used in the past, and we are at the present time taking the matter 
up with your Baltimore office regarding an additional block of 
material. 
With best wishes, we are, 

Yours very truly, 
MONTGOMERY TABLE & DESK WORKS 


Sterling B. Decker, Vice-President 








Saves Labor and Materials 











Saves Breakage 























EYERHAEUSER crating engineers are 
available for appointment with industrial 
concerns without cost or obligation. 
A booklet,““Better Crating,” outlining the prin- 
ciples of crate construction, will be sent free on 
request. 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL‘ MINNESOTA 


Producers for industry of pattern and flask lumber, factory grades for remanufacturing, lumber 
for boxing and crating, structural timbers for industrial building. And each of these items in the 


species and type of wood best suited for the purpose. 
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We have always taken great pride in building 
first class goods and having them reach our 
customers in excellent condition. Two years 
ago we asked for the services of one of your 
crating engineers. 

He went right out into our crating depart- 
ment and after a thorough investigation into 
the character of our product, made a form of 
crate which appealed to us as being superior 
to the crate which we had been using. We im- 
mediately adopted this new crate and since 
doing so our breakage has been reduced to 
the very minimum. 

One of our large customers on the Pacific 
Coast wrote us recently that with our new de- 
sign of crate our “Oriole” gas stoves were be- 
ing received in practically 100% condition. 

Yours very truly, M. W. Longfellow 

First Vice-President 

THE BALTIMORE GAS APPLIANCE 

& MANUFACTURING CO. 





Pleases Customers 











About a year ago we noticed one of your Crat- 
ing Service advertisements and requested that 
one of your crating engineers call upon us 
and consider our crating methods. 

He spent several days at our factory and to- 
gether with our engineers worked out a new 
design of crate for our aut i i 
sion whichis much stronger than the old crate, 
c ins less | » is easier to pack and as- 
semble, and has saved us a considerable 
amount of money. 

The new crate delivers our transmissions 
at destination in perfect condition and rail- 
road officials have several times directed at- 
tention to it as an example of excellent crate 
construction, 








Arthur E. Parsons 
Treasurer and General Manager 
BROWN-LIPE GEAR COMPANY 








Pleases Railroad Officials 








Also producers of Idaho Red Cedar poles for telephone and electric transmission lines. 


WEYERHAEUSER Forest Propucts have our endorsement. 


Weyerhaeuser Forest Products are distributed through the established trade channels by the Weyerhaeuser Sales Company, Spokane, Washington, with branch offices at 
208 So. La Salle St., Chicago; 220 Broadway, New York; Lexington Bldg., Baltimore; and 2694 University Ave. , St. Paul; and with representatives throughout the country. 
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ScientificAmerican 
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THE MAGAZINE YOU NEED 


HE world will make a long stride forward in the next twelve months. 

New diseoveries in the realm of science, revolutionary developments 

in industry, added opportunities for profit in commerce—all will mark 
the farthest point forward civilization has yet reached. 

Will you be in step? 

Each month the SCIENTIFIC AMERICAN will be in the forefront of the 
march of progress. Each month it will bring to you the authentic report— 
fascinating as only the truth can be—of what the thinkers and the workers 
of the world are accomplishing. 

It will keep you posted. 

A few of the many features to be presented to you are these: 


Immigration 


An analysis of the real effect of cheap foreign-born tabor on American 
industries—a series of importance*to every business man in the country. 


The Truth About Oil 


A complete and feariess series by J. Bernard Walker, who will tour 
the oil industry and relate at first hand the costs, uses and wastes of oil 
and its by-products. 


Automobiles in 1925 


The parking problem; traffic control in large cities; road construction; 
cheaper and better fuels; the use of anti-knock compounds; the progress of 
the standardization of laws to solve the national problem created by more 
than fifteen million cars on our highways. 


Sports and Athletics 


What slow motion pictures teach us about physical training; the new 
methods of breathing which permit greater muscular power; what friction 
will do to increase speed. 


The New Science in Medicine 


The electronic nature of matter; the effect of rays on the human body; 
physical facts about nerve action; the chemistry of the blood; colloids and 
their relation to life; what radium is and how it works; the nature and 
property of X rays. This series by eminent scientists will give to the layman 
information possessed only by the professional physicist or the specialist. 


The Newest Wonders in Radio 


With the improvements made in this science the men who make them 
will write the story for you. This regular feature will be edited by 
A. C. Lesearboura, one of the radio pioneers and a leading expert. 


In the Spirit World 


The search for an authentic demonstration of spirit communication 
will go on. The Psychic Investigation Committee has not yet awarded the 
$5,000 in prizes offered by the ScIENTIFIC AMERICAN and they will make 
further tests. As they probe deeper the magazine will recount the absorbing 
narrative of their investigation. 


>. > . 
Science in Business 
A new monthly service of information to banking institutions, corpora- 
tions and commercial houses. The facts disclosed will be invaluable to 
investors. 
This coupon with your enclosure will bring the magazine to you. 


Get your subscription in early. 


SCIENTIFIC AMERICAN 
233 Broadway, New York City 
AMERICAN for 3 months for $1, or 12 months for $4, 


send the SCIENTIFIC 


which I enclose remittance, to 


Gentlemen: Please 


for 


NAME 


ADDRESS 





AMERICAN 


“Safety Last.”—We have lately been 
having an epidemic of daredevil stunts, some | 
of which have ended fatally, as in the case | 
of a human fiy who attempted to scale the| 
wall of the Martinique Hotel in New York, | 
but fell to his death. Such exhibitions were | 
tolerated when Liberty Bonds were being) 
sold, but the police should stop such things | 
now before the potential victim leaves the | 
ground. Those who emulate such exploits | 
have phenomenal strength in their hands. Aj} 


to avoid paying the head tax of $8.00 which | 
he did not possess, walked across the bridge | 
above the rapids on a 10-inch girder. 


but he safely reached the abutment. His 
exploit was all in vain, however, as there 
was a sprinkling of immigration officials in | 
the crowd and these promptly returned the 
would-be immigrant to the Canadian shore, 
this time using the top of the bridge. Speak- 
ing of fatal accidents, there was a suicide the | 
other day from the Washington Monument, 
| the victim having just been released from a 
sanitarium. He stole up the stairs and pre- 
cipitated himself to the ground 504 feet be- 
|low. We omit the harrowing details, which 
ran true to form in that every bone in his 
body was broken, etc., and proceed to the 
scientific aspects of the tragic descent. Sci- 
entists have figured out that his descent 
occupied 5.6 seconds and the force with 
which he struck was 300,000 foot pounds. 





Buses on English Railways.—Britain 
is following the American example of run- 
ning buses on branch railroad lines where | 
full trains are not profitable. The North 
Eastern Rail: ay Company is now furnish- 
ing a railed motor service from York, Eng- 
land, to several small stations along its lines. 


Egyptian to Try for World’s Automo- 
bile Speed Record.—An Egyptian sports- 
man, Mr. Djelaleddin, hopes to break the 
world’s short-distance motor car speed record | 
of 168 miles per hour, established by Malcolm | 
Campbell on the sands at Pendine, Wales, 
in 1924, and for this purpose he is building | 
a 400-horsepower car designed by an Italian | 
engineer. The car is not a freak, except that | 
the rear tread is reduced from the standard | 
56 inches to 37 inches, thus saving a little 
weight. Still more important, this makes 
it possible to do away entirely with the dif- 
ferential gear. The motor is a straight eight, 
with cylinders 4.2 by 5.5 inches (610 eubic 
inches). It developed 355 horsepower on its | 
first bench test. The crankshaft is mounted | 
in nine plain bearings. The pistons are 
aluminum. Experiments have been made} 
with an individual carburetor for each cylin- | 
der and an individual supercharger for each 
carburetor. The whole ear is scientifically 
streamlined. This is thought to be the first | 
modern European car built from the ground 
up with a view to making a high speed rec- 
ord. Previous models have been extempo- 
rized, at least in part, from aviation engines 
and from chassis of more less make- 
shift nature.—Automotirve Industries (New 
York), vol. 51, page 407 (Aug. 28, 1924). 


Getting the Gas Into Your Motor Cyl- 
inders.—As a result of the careful ex- 
perimental studies made recently of the dis- | 
tribution of the gas from the carburetors to 
the separate cylinders of motor cars the 
modern automobile designer is showing a 
strong tendency to fit multiple carburetors 
to his engines. Sometimes two carburetors 
are used, or at least a single carburetor hav- 
ing two separate jets. This tendency reaches 
| its extreme in the racing car, where engines 
having eight cylinders in line have even been 
equipped with eight carburetors. When the 
gas from the carburetor has to negotiate a 
sharp turn the greater mass of the molecules 
of gasoline, relative to the mass of the mole- 
ecules of air, gives them greater momentum. | 
This disturbs the homogeneity of the gas 
and it becomes “stratified.” The gasoline 
may tend even to come out of solution in the 
air and actually to become liquid again. It 
is extremely difficult to design inlet passages 
so that each cylinder will always get its cor- 
} rect share of gas. For example, tests made 
on a high-grade four-cylinder car in which 
the engine was run successively on each cyl- 
inder alone, showed the following results: 
No. 1 cylinder gave 270 revolutions per min- 








minute; No. 3 cylinder gave 276 revolutions 
per minute; No. 4 cylinder gave 288 revolu- 
tions per minute. The difference in power, 
as indicated by speed, is seen to be about ten 
percent. But, on opening the throttle a 
little, the same cylinders gave respectively 
625, 645, 650, 615 revolutions per minute. 
The difference in power production fell about 





ute; No. 2 cylinder gave 258 revolutions per | 
Dr. John 8. 


| tories, 
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six percent, but a curious thing happened at 
the same time; No. 4 cylinder, which for- 
merly got the most gas, now received the 
least. Cylinders No. 1 and 2 ehanged places 
also. By opening the throttle still more the 
curious things that can happen in an inlet 
pipe were shown. The cylinders showed 
1,305, 1,350, 1,335, and 1,315 revolutions 
per minute respectively. No. 2 was now in 
the lead. The greater the overall efficiency 
which the designer aims at; that is, the 


Canadian trying to smuggle into the U. S.| wider the range of revolutions, the more 


difficult does this problem of gas distribution 
become to the respective cylinders. The 


A huge | fact is that by warming the inlet pipe an 
crowd watched his progress, expecting to see| inlet pipe previously giving a bad distribu- 
him plunge into the seething water below, | tion can be made to give a reasonably uni- 
form one. 


But this inevitably implies an 
encroachment on the efficiency of the engine, 
for heating the gas increases its volume and 
the greater the volume to which the gas is 
expanded, the less the weight of gas drawn 
into the engine by one piston stroke. The 
device of a heated inlet pipe is found, there- 
fore, in American types of engine in which 


| smooth running is regarded as more impor- 


tant than fuel efficiency.—The Autocar 
(London), vol. 53, pages 492-495 (Sept. 19, 
1924). 


Have You Ever Seen Ball Lightning? 
—Information based on first hand observa- 
tion of ball lightning has been requested by 
Mr. W. J. Humphreys of the United States 
Weather Bureau. So little is known about 
the real nature of this peculiar atmosphere 
phenomenon that an effort is now being made 
to solve its puzzle. Mr. Humphreys desires 
to get careful, authentic accounts of ob- 


| served cases in which ball lightning has been 


seen by the person sending the account, with 
the fullest particulars of every detail and 
aspect of the phenomena witnessed. This 
form of lightning has been the subject of 
many inaccurate accounts and no greatly 
scientific determination of its nature has 
ever been made. For one thing, few pro- 
fessional scientists have ever seen it. Some 
deny the objective existence of baH lightning, 
regarding it as an illusion due te some pe- 
euliar effect of ordinary lightning on the 
beholders. Those who believe that they have 
seen it describe it as a ball of fire moving 
along slowly, often with a hissing or sput 
tering noise. It may char articles which it 
touches or it may leave no effect at all. It 
may disappear silently or it may explode 
with a bang. On the whole, there is good 
ground for believing that the phenomenon 
really happens, but it is extremely difficult 
to get careful, cool-headed observation of it. 
Anyone possessing really authentic informa- 
tion is urged to send it to Mr. W. J. Hum- 
phreys, at the Weather Bureau, Washington, 
D. C. 


Painting One Ford Every Six Seconds. 
—By means of a new painting and convey- 
ing unit recently installed in the Ford fac- 
automobile frames are cleaned, 
vainted, dried and delivered in a continuous 
stream to a car door for loading, at the rate 
of one every six seconds. This installation 
has resulted in a fifty percent saving in 
labor. By its use all handling by hand is 
eliminated from the time the frame is in- 
spected after riveting until the painted 
frames are loaded on the freight cars. 
fore it is painted, the frame passes through 
a strong caustic solution for cleaning, and 
then through clean boiling water. Both liq- 


se- 


|uids are in turn sprayed over the frame at 


pressures of thirty-five pounds a square inch. 
Then the frames go to a drying section kept 
at 140 degrees Fahrenheit. Spraying with 
paint is done by fifteen sprays, the surplus 
paint finding its way back to the pump. 
Next the frame, still on the mechanical con- 
veyors, passes through the drying oven, 2 
distance of 500 feet. Automatically, it then 
passes to the loading platform and is loaded 
by hand into box cars. One hour and fifteen 
minutes after the frame is placed on the first 
ecnveyor, it has been cleaned, painted and 
dried. Five to twenty minutes later it is 
loaded on a car and shipped to the Ford as- 
sembly plant.—The Iron Age (New York), 
vol. 114, pages 555-558 (Sept. 4, 1924). 


Putting the Black Spot on British 
Cities—The exact measurement, from 
hour to hour, of the amount of smoke pollu- 
tion in city air was the purpose for which 
Owens, of Great Britain, con- 
structed an automatic recorder of unique 
design. In this apparatus, air is filtered 
through thick filter paper, and the subse- 
quent color of the paper is compared with 
that of a standard color seale. A large cir- 
cular dise of the paper, divided into twenty- 
four hours, is caused to revolve by a clock. 
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At small intervals a small spot, one-eighth 
inch in diameter, is selected near the edge 
of the filter-paper disc, and through this 
spot two litres (122 cubic inches) of air are 
automatieally aspirated, leaving behind on 
the paper a small black spot corresponding 
to the impurities filtered out. The standard 
scale for comparison was made by laying 
successive washes of a standard lampblack 
suspension on white paper, the number of 
washes used indicating the number of the 
shade. The values of these different num- 
bers in practice were originally obtained ex- 
perimentally by weighing large paper dises 
through which known volumes of city air 
had been passed. Hourly tests were made in 
London and in several other cities. By the 
use of suitably colored filter paper it was 
even possible to separate out particular 
kinds of smoke, representing various indus- 
tries; such as refuse incinerators, blast fur- 
naces, metallurgical factories, ete. The max- 
imum number of smoke particles in the air 
seems to occur about nine or ten o'clock in 
the morning, in most of the cities whose at- 
mosphere was tested.—Paper read before the 
section of mathematics and physics of the 
Toronto meeting of the British Association 
for the Advancement of Science. Reprinted 





in Chemistry and Industry (London), vol. 
43, pages 866-872 (Aug. 29, 1924). 

Another Lake Superior Copper Region 
has been found at Coronation Gulf, near | 
the Arctic Ocean coast of Canada. A copper- | 
bearing belt 16 miles wide and of unknown 
length, the copper occurring as disseminated 
flakes in basalt, as amygdaloidal copper, and | 
as fissure veins was first located by a Mr. | 
Douglas in 1911. The Douglas expedition | 
was followed in 1915 to 1917 by the} 
Canadian Arctic expedition under Dr. J. J. | 
O'Neill. Dr. O'Neill determined the Bathurst 
Inlet mineralized area as 50 miles long, with 
a maximum width of 25 miles. Taken alto- 
gether, the indications are favorable for the 
existence of high-grade mines, as well as 
larger low-grade deposits in this region. We 
have, therefore, it is probable, a region com- | 
parable, let us say, to the Lake Superior | 
copper region, on the Arctic shores, macee- | 
pected and unowned. Conditions for pros- | 
pecting and mining are not unfavorable, | 
remoteness and the consequent difficulty of 
transportation being the chief obstacle to 
further progress. It may seem strange that 
a region which offers such _ substantial 
promise should be treated with silence by 
mining ecapital—that another Lake Superior | 
copper region should fail to arouse interest, | 
even with the drawbacks stated. The real 
reason lies in the character which the 
copper-mining industry has assumed. The 
consumption of copper by the world is ever 
on the inerease, and the development of 
large-scale copper mining at many points 
has put the industry on a sharply competi- 
tive basis. Copper mining has become 
largely a manufacturing business, much like 
iron mining. Costs are the factor which 
determines the successful and profitable cop- 
per fields. The reason that the Arctic copper 
regions are untouched is similar to that 
which accounts for the neglect of the rich 
and abundant iron ores of Brazil. They are 
remote from transportation, from coal, and 
from the centers of consumption. They con- 
stitute one of the world’s copper reserves, of 
which there are probably more than we 
realize: they will be attacked when we run 
out of nearer and cheaper copper. and not 
before.—Hng. Min. Jour.-Press, 118:3, 4 pp. 


Took No Chances of Fire with “ZR-3.” 
—The millions of cubic feet of hydrogen gas 
which carried the “ZR-3” across the Atlantic 
recently, constituted, in the opinion of navy 
officials, a fire hazard which justified the 
most extreme precautionary measures. A 
week before the “ZR-3” arrived at Lakehurst, 
N. J., an order was posted prominently on 
all the bulletin boards in the aviation camp 
which clearly demonstrates the dangers that 
are incurred in the use of hydrogen in lighter- 
than-air craft. Paragraph three of this or- 
der directed that, until after the “ZR-3” was 
safely housed and the hydrogen removed from 
her gas bags, all of the following apparatus 
in the hangar be put completely out of com- 
mission: Overhead cranes; all electric mo- 
tors inside the hangar; all buzzers and lights 
in elevators; circuits for all floor lights; 
starting equipment for deflation motors; 
radio compass house elevated leads; electric 
lights over gasoline tanks; fire warden tele- 
phone. Another paragraph prohibited the 
use of all types of electric flash lamps ex- 
cept the special gas-tight miners’ electric 














light; doubtless because there is always a 
possibility that a minute spark may be pro- 
duced when the switch is thrown on or off. 








Double-acting thrust 
bearing, flat seata 
(grooved races) 
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(grooved races) 
1100-F Series 
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aligning thrust 
bearing 
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How Strom Ball Bearings are cleaned, greased and packed in moisture-proof containers 


Strom 
Ball Bearings 


Are Protected from Dust 


and Moisture 


After a Strom Ball Bearing 
has been completed it is 
tested and inspected. Then 
it is again washed in a spe- 
cial cleaning compound. 
Finally dipped in hot rust- 
preventing grease and 
sealed in a moisture- and 
dust-proof wrapper. 


From the time it receives 
its final cleansing to the 
time you open the sealed 
wrapper no hands touch it. 
So it comes to you in per- 
fect condition, ready to use. 


The same painstaking 
care marks every manufac- 
turing step. Constant in- 
spections insure the per- 


Site! 


fection of every part. They 
are hardened throughout 
to give every part the hard- 
ness, elasticity and dura- 
bility that mean long life. 


These facts explain, in 
part, the tremendous 
growth of this company— 
from the smallest to one of 
the largest manufacturers 
of bearings in the world— 
in a short span of time. 


Write for informative lit- 
erature, catalogs, price 
lists, tables of load capac- 
ities at various r.p.m. Or 
consult our experts on how 
best to meet your bearing 
problems. 





STROM BALL BEARING MFG. CO. 
Formerly U. S. Ball Bearing Mfg¢. Co. 
4583 Palmer Street, Chicago, III. 


Strom BALL BearInG Mrc. Co. have our endorsement, In dealing with them please mention SCIENTIFIC AMERICAN, 





Single-row deen- 
groove Standard 
type, radial bearing 





Double-row, deep- 
groove Standard 
type, radial bearing 
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radial and thrust 





Double-row, maxi- 
mum type, 
radial bearing 





Single-row, maxi- 
mum type, 
radial bearing 














What is the new million dollar 
ENCYCLOPEDIA AMERICANA 


and why is it different? 


HE new 
thirty 
volume AMERI- 
CANA is America’s 
contribution to the intel- 
lectual world in the most 
modern, up-to-the-min- 
ute, authentic, scientific, 
complete, profusely illus- 
trated, easy-to-read EN- 
CYCLOPEDIA. 


Unlike the encyclopedias 
of foreign nations, the 
AMERICANA is Ameri- 
can from the ground up. 
It is written by Ameri- 
cans. True to the ideals 
of America, it concisely 
presents facts—all facts 
on every conceivable sub- 
ject in the world—with 
true American freedom 
from narrow national 
bias or local prejudice. 
No American wants more 
or will have less. 

The AMERICANA is 
also different because it 
is written, at an expense 
of over a million dollars, 
by 2381 American ex- 
perts, each writing with 
undisputed authority on 
his or her specialized 
subject. 

For instance, in the 
AMERICANA you get 
the personal expert opin- 
ion of Steinmetz on Elec- 
tricity, Geo. E. Roberts 
on Economics, Bur- 
roughs on subjects of 
Nature, Lorado Taft on 
Sculpture, Edward Ever- 
ett Hale on Literature, 
J. Ogden Armour on 
Commerce, Frank A. 
Vanderlip on Banking, 
Dana Munro on History, 
Louis Charles Elson on 
Music, John J. Wynne on 
Religion, Osler on Medi- 
cine, Jelliffe on Psycho- 
analysis. In all, 2381 
final authorities such as 
these, dealing under- 
standingly with every 
subject under the sun, 
and indexed for quick, 
easy reference. 

Each major subject, in 
the AMERICANA, is di- 
vided into its component 
parts. Banking, for in- 
stance, is divided into 
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100 different subjects, 
each treated by that one 
American expert who is 
the world’s authority on 
that subject. You turn 
at once to the particular 
part of any major sub- 
ject you want without 
wasting time reading 
through columns of mis- 
cellaneous information. 
THE AMERICANA 
does not generalize. It 
specializes. 

All leading universities, 
schools and libraries| 
have the AMERICANA 
and enthusiastically en-| 
dorse it. The library on 
every American battle- 
ship contains a set. Thou- 
sands of American| 
homes depend upon it.) 
How about you? | 


Portfolio Free Now 





Of course you want the| 
AMERICANA — some)! 
day you intend to have) 
it. So we will gladly) 
send you, without obliga- 
tion or cost, a Portfolio 
containing preliminary | 
booklets of interesting | 
information, plenty of | 
specimen pages on im- 
portant subjects, and a 
condensed index. This 
portfolio is ABSO- 
LUTELY FREE to 
Americans. Simply use 
this coupon today and 
see, at our expense and 
without obligation, what 
the AMERICANA 
really is. 


AMERICANA 
CORPORATION 


122 So. Michigan Ave., Chicago | 
27 William St., New York 





{ AMERICANA CORPORATION 
[ 122 So. Michigan Ave., Chicago 
27 William St., New York 
Send me, without obliga- 
tion, free portfolio offered 
[ in the December SCIENTIFIC 
7 AMERICAN. 
| 
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NAME . 
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| ADDRESS ......... 
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Mud Slinging, a Possible Protection 
Against Coal Mine Explosions—If a 
layer of powdered shale or limestone be 
spread out on the floors and walls of the 
main passageways of a coal mine the rush 
of air that is caused by an explosion in some 
one part of the mine will raise this rock 
powder in a cloud. This will act as a fire- 
proof barrier against the spread of the ex- 
plosion to the whole mine. This is the prin- 
ciple of rock dusting, a new and successful 
method of saving life and property in mines. 
Already, rock dusting is mandatory by law 
in these coal mines of Illinois and Utah, 
which are subject to gas. It is one of the 
rare innovations that has not had to fight 
its way against conservatism, but which is 
so meritorious on its face that nearly every 
mine operator sees its value and is consider- 
ing the installation of the method. Terrible 
mine fires or explosions—sometimes it is 
hard to know whether one ought to call 
them slow explosions or rapid fires—formerly 
spread because the mantle of the aceumu- 
lated coal dust in the mine passages was 
raised by the rush of air due to the explo- 
sion. This suspended coal dust then ex- 
ploded in its turn. In rock dusting, the 
powdered rock prepared in a grinding plant 
is usually seattered on the floors, walls and 
ceilings of passages by means of air jets, 
much as fruit trees are sometimes dusted 
against insects. But why not “mudize” a 
mine instead of dusting it? The superin- 
tendent of a mine in Utah has just been 
experimenting with mud, sprayed on the 
walls and floor by means of a pump carried 
along on a mine car. Mud costs less than 
rock dust, owing to the high cost of pulver- 
izing the rock. The mud coats everything 
with a layer less than 1/32nd of an inch 
thick. When dry it sticks. But the mud 
coating remains soft enough to pulverize 
again between the fingers. To the superin- 
tendent of the Utah mine it seems probable 
that the force of an explosion, traveling 
through such a mud-coated entry, might pul- 
verize the dried mud, raise the solid par- 
ticles into the air, and cause it to subdwe a 
ecoal-dust fire or explosion, much rock 
dust is known to do.—Coal Age (New York), | 
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| vol. 26, pages 391-394 (Sept. 18, 1924). 
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Tiny Living Granules May Control the | 
Origin of Species.—The living cells, units | 
alike of vegetable and animal matter, are | 
the basis of extremely significant work which | 
are not fully understood, it is quite evident | 
some elue to the origin of species. This 
comparatively new science, which Darwin | 
never had the least opportunity to know of, 
gives a new line of approach of fundamental 
importance in the analysis of the processes 
of evolution and the hunt for its real cause. | 
Formerly we had the mere observational and | 
experimental study of heredity. Now we 
have the microscopic study of the cell and | 
its constituent parts, a study to which the| 
rediscovery of Mendel’s law in 1900 gave a| 
great impetus and an altogether greater sig- | 
nifieance. Thus two formerly independent | 
lines of investigation have converged strik- 
ingly and have mutually reinforced one an- 
other. Your body and mine are made up 
of cells, each of which has its individual 
activities. Living cells are not mere drops 
of jelly, but each contains a complexity of 
parts, one of which is the solider, easily 
dyed speck called the nucleus. This nu- 
cleus, in turn, contains a number of highly 
important microscopic constituents called 
chromosomes, of which each species of plant 
or animal possesses a characteristic number. 
Man, for example, probably has forty-eight 
chromosomes in each cell. Some low. forms 
of worms have only two, but some animals, 
one kind of crab for instance, have more 
than man. Now, while the nature and be- 
havior of these little chromosome particles 
are not fully understood, it is quite evident 
that they have very much if not everything 
to do with determining the great facts of | 
heredity. Cells die continually. New ones 
are made from those that remain, by a won- 
derful division in which the chromosomes 
are reproduced with marvelous accuracy. 
Were this not so, the species would not con- 
tinue almost unchanged from generation to 
generation, but different species would be 
created willy nilly every time that a repro- 
ductive ‘cell divided into two cells. It has 
recently been observed, however, that the 
usual mathematically exact redistribution of 
the chromosomes in cell division does not 
invariably take place. Sometimes there are 
sudden changes in the number and grouping 
of these determining units. Sometimes there 
is seen a transverse fragmentation, some- 
times a gradual diminution and disappear- 
ance of some of the chromosomes of the 
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group, and sometimes a rearrangement of 
their bodies. When we learn why these 
things happen we will know why evolution 
takes place. On the basis of a study of 
these irregularities a new science has grown 
up. It now looks as though we had brought 
the quest of the final eause of the origin of 
species at least a step nearer to fruition.— 
Partly from a paper delivered by Prof. R. 
Ruggles Gates before the joint sections of 
zoology and biology at the Toronto meeting 
of the British Association for the Advance- 
ment of Science, in August, 1924. Reprinted 
in Nature (London), vol. 114, pages 353- 
357 (Sept. 6, 1924). 

Water Pipes Made of Cement.—Cement 
linings in pipes do not corrode, and the pipe 
size is, therefore, not gradually decreased as 
is often the ease where ordinary iron pipe is 
employed. However, as it seems quite prob- 
able that within a few years the publie will 
demand the softening of hard water for mu- 
nicipal supply, and as soft water has con- 
siderably greater corrosive power than hard 
water, it is evident that east iron pipe, 
where used for municipal supply, will become 
increasingly unsuitable unless some sort of 
a non-corrosive lining is used. Cement is 
such a lining and its use is far from new. 
But owing to certain difficulties in making 
a good joint between lengths lined with ce 
ment, its use has largely been discontinued. 
Within recent years, however, Reeves J. 
Newsom, Commissioner of Water Supply of 
the city of Lynn, Massachusetts, has devel- 
oped a mixture of Portland cement, modi- 
fied to give the required characteristics— 
that is, slow set and lack of brittleness. The 
difficulty experienced in the past has been to 
get a good joint between the cement linings 
of pipe and fittings. By using a soft metal 
lining in the fittings, its proper conformation 
to shape of the cement lining of the pipe is 
easily secured. A lip of lead or tin is used. 
—Canadian Engineer (Toronto), vol. 47, 
pages 283-284 (Aug. 26, 1924). 

The Stonehenge Cromlech Is Being Ex- 
cavated.—Excavations which are steadily 
being carried on at Stonehenge, the great 
cireular stone monument left at Wiltshire, 
England, by a long-since vanished race of 
men, have not revealed anything which would 
fix the age of the peculiar structure beyond 
the supposition, held by many archaeolozists, 
that it dates from about 2,100 years before 
Christ. This was the time (in Britain) of 
the change from the stone implement Period 
to the Bronze Age. Stonehenge is so large 
that the complete excavation of the area 
would be very costly, but ditches are being 
run in several directions with the hope of 
finding any lost and buried articles which 
would solve the purpose for which it was 
first built. The outer circle of great stones 
set on end in the earth has a diameter of 
about 100 feet. Inside are semicircles of 
stones, 21 feet high, in groups of three, and 
other stones which are said to have pointed 
to the rising sun at the summer solstice, at 
the time Stonehenge was constructed. If 
this belief is true, the date when Stonehenge 
was constructed would be about 2040 B. C., 
as calculated by astronomy. ‘The present 
work of excavation has been going on for 
two years. Traces of early fires have been 
found, as well as horn picks, bones of ani- 
mals, and quantities of flint flakes. The re- 
mains of a chalk-paved road which crossed 
the surrounding ditch and afforded an en- 
trance to the circular stone enclosure were 
recently found. The surface of this road, it 
now appears, was studded with fifty-eight 
holes, more or less in regular lines, oceupy- 
ing the entire width and length of it. These 
were evidently for resisting attack, pointing 
to the place being one of defense in its early 
history. Evidences show that many of the 
stones were first found by the bnilders right 
on the site of the monument. The holes 
from which they were removed were filled 
with loose chalk arranged just as it slid 
back into the cavity when the stone was first 
extracted. Over one of these holes left after 
the extraction of a monument stone, a dump 
of nearly 4,000 chips, made when the stone 
was first dressed, was discovered. Excava- 
tion within the 100-foot stone circle by 
means of 107 trenches brought to light that 
there were once two more circles of stones 
outside of the present outside circle. The 
holes from which these had later been ex- 
tracted had never entirely refilled themselves. 
The mason’s chips were found about them, 
showing that the stones were dressed there. 
Evidences point to this removal of a part 
of the original monument at a later but still 
very early date. A great deal of ground 
still remains to be opened and the work is 
being continued steadily.—Nature, vol. 114, 
pages 438-439 (Sept. 20, 1924). 
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cc How Doctor Steinmetz Get His Middle | them all off within a relatively short period 

Name.—Dr. Charles Proteus Steinmetz] of time. This method of specializing has : 

was frequently urged to write an autobiog-| largely taken the place of the earlier method ] 

raphy but said that it was too much bother. | in which each miner fired his own shots. In ’ 

Fortunately, Mr. John Winthrop Hammond} mines which used this method the shots 

succeeded in getting him to tell, orally, much | were not bunched as is now the case where 

€ ou of the story of his interesting life and Stein-| shotfirers do all the firing. These shotfirers f 

metz lived long enough to read and approve | often do their work too rapidly. Also, their ] 

e a part of the biography that resulted. It is| work often liberates new gas and this is ) 

now published in book form by The Century | exploded when the night shift of miners c 

; le Man On the Company, New York. Steinmetz was neither| comes into the mine——From a _ statement ‘ 

born in poverty nor riches, nor does he ap-| issued by the Department of the Interior, I 

pear either to have been abnormally bright | Washington, D. C. 2 

as a boy, or to have had the too frequently c 

claimed distinction of failing at his studies. Bt Ateplude. pa og Out Why Ex- r 

His father, an intelligent railway clerk, in Fe bell, xp ~ I ane + gg hereon ui 

Germany, sympathized with his boy’s ambi-| . 7 deving eat Che Gerenes — t 

tions to learn and helped all he could. When stable chemical compounds and the ones that I 

Sane sar the . og + ter the @ , _| are explosive lies in the tenacity with which 1 

vermany decame too Aot for the young 5° | the “valence electrons” of the constituent ‘ 

Aili + cialist student he came, without long. previ-| atoms hold these atoms together. In other 

i qi zl sateen nee —- — = words, in explosive materials these electrons } 

} ) ; , o ie Fart oan eta” Meakin” Bie all may not be as firmly hitched to each othe: ‘ 

Hy oe al 8g I I » be as in the case of inert materials. Experi I 

OM al original name, he at once set out to become | ments are now being conducted with a view - 

a iy i i as an American, changing the “Carl” to ¢ harles to making a study of the exaet nature of 7 

ol | it | nt il i 0 ee et ee = these inter-atomie bonds. Do they exist in a 

> @ versity w ad at- . adi “dd? ; ae j , 

tended his student nickname was Proteus, _ i hes Le 4 2g ay ae pap d 

“one who changes,” for his interests had|pemember when a teacher of ehemistry - 

: been always so wide that he was known as/| gjagrammed various molecules on the black > 

—4 yw sng : from one subject to —— board by using circles for atoms and joining i 

YA snare Proteus he became ; that 18 what n€ |} them by little hooks. Some of the hooks a 
always called himself; and this is the origin | were locked with other hooks reaching out 

of ~ middle name which has puzzled many | from other atoms. These hooks were a con . 

of his American admirers. ventional method of indicating valence. In v 
m " - . Why Most Mine Explosions Occur at | some way, it was thought, the atoms of the 

FYO UR factory 1s on the rim of your market Cutan Hours of the ee. Engineers of | molecules did hold one another by some }- 
eee ‘ e ¥ <! ‘ the Department of the Interior have been| kind of peripheral attraction. If the work 

instead of at the center you cannot take making a careful study of the cause and | of the chemist and the physicist, Gilbert N. 

a Pane z “1 24242 prevention of the explosion of gas in coal | Lewis, on the nature of the atom is ulti S 
adv antage of your greatest possibilities. You mines. They have found out that these ex-| mately proved to be correct the atom has ; 
- g plosions do not_occur more or less uniformly | certain “valence electrons” which do, after er 
are not getting your full profit. throughout the twenty-four hours, but ~ond fashion, “hook” it to the other atoms in 
- m i there are three periods during which most | making up the molecule. Lewis conceives be 
Suppose vou could pick up your entire plant and of the explosions happen. First, between | that the atoms in a chemical union of two ay 

p * ° ~ ° » six o’clock and nine o’clock in the morning | elements share a pair of electrons. The g1 
set it down in St. Louis. Your net proht would there are many explosions, especially around | atom is believed to be composed of a nucleus w 

q half past seven. Second, between eleven | whose real nature is still uncertain, and 7 
be Inc! eased. | o ‘clock and one o'clock, the noon period, the | one or more outer electrons which probably = 

| number of explosions increases. Finally, be- | whirl about it in definite orbits. Thus we ce 

‘ |} tween three o'clock in the afternoon and | get the familiar comparison with the sun H 
W e |} seven o'clock in the evening, especially at | and planets. It is conceived that each ele ve 
Here Ss hy: |} about six o’clock, a greater number of ex- ment is more complex than the preceding Li 
° | plosions than average seem to occur. How bene? in the periodic table of atomic num , 

In St. Louis you would be located at the center. }ean these three periods of increase of acci- bers by the possession of one additional - 
a , 2 5 |dental mine explosions of gas be accounted | planetary eleetron. The electrons are con TT 

St. Louis reaches markets in all directions with for? Take the first or early morning acci-| ceived as having a very definite configura pe 
. . : : | dent period: The fire bosses whose job it is | tion, based on a principle of pairing. The th 

a straight-line haul and direct service. |to watch for signs of explosive gases in the| pairs arrange themselves symmetrically in in 
° ‘ ° | mine generally try to examine for gas before | fours, except that the individuals of the of 

Raw materials are available with a short haul, | the miners enter the mine in the morning | first pair seem to take up respective posi on 

and are manufactured close to their source. |for work. Sometimes, however, they cannot | tions on opposite sides of the nucleus. These th 

| inspect the whole mine, or else they do not, | two form the inner shell. The others form jo 

}and when the miner with his open light | successive outer shells. The ones in the ca 

Your fuel costs would be lowered. }enters some part of the mine which the fire | outermost shell of all are thought to be the Tl 
. | bess has failed to inspect an explosion of} valence electrons. Now the distinct con an 

You would save long-haul freight costs to and gas occurs. Another cause of the frequency | tribution of Lewis to this subject is the ed 

from your plant. of early morning explosions is the leaving of | idea that the chemical union of two ele we 

ventilating doors ajar during the previous| ments involves the sharing by their atoms TL. 

You would save time in assembling the ma- a a af Oe, Se 

terials, and Save time in making deliveries. at the surface. These suck air out of the|o- atomic bond lies in the completeness of Af 

mine and fresh air must flow in to replace it. | this electronic sharing. This almost gets de: 
In spite of the great power of these fans| back to the professor’s little hooks again. tir 
a *t. . : many parts of the mine would get no change | If the sharing is weak you have an explo- ni! 
Distribution is a matter of geography. Loca- of air were it not for partitions of wood| sive compound. If strong, a stable one dr 
‘ oa ; ; ‘ y which are built by the miners across chosen | which will not explode. Uxperiments are re 
tion at the center IS a distinct advantage. St. passageways. These partitions divert the| now being made by exposing minute sam- pe 
Louis manutacturers Ship From the Center—Not air from easy routes through the mine and | ples of mercury fulminate, lead azide, ete., th 
th Ri into the out-of-the-way places. Most gassy | to a stream of bombarding electrons. If the the 
e mim. coal mines contain dozens of these partitions. | velocity of these electrons is high enough lat 
Since they block the passageways entirely, | to impart much motion to two of the shared the 
doorways have to be cut through them so the | electrons and carry them beyond the sphere exi 
miners may pass through, and doors have to | of influence of the attached atoms, the ve- the 
be provided. Otherwise the air would pass | locities of the respective bombarding elec- Ch 
through the doorways and the partitions| trons will form a set of indices which can res 
would fail of their purpose. Often a ecare-| be assigned to explosive substances. This tor 
less miner leaves one of these doors ajar | will serve as a quantitative way of describing Af 
7 when he leaves the mine at night, and so|the relative sensitivity of explosives to de- val 
the air which should go into various cham-|tonation. And this electronic conception of ha 
bers and workings of the mine is short-cir- | the nature of detonation together with the sot 
cuited through the doorway. These isolated | proposed way of investigating its validity. of 
chambers, temporarily without ventilation, | should afford a valuable means of studying by 
may then accumulate gas. When in the|the nature of the chemical bond.—Army Au 
morning the miners come in with lighted | Ordnance (Washington), vol. 5, pages 515- In 
lamps on their hats an explosion of gas | 518, Sept.-Oct., 1924. _ wa 
. . 8s. secc . H + 
St. Louis as a Manufacturing Center” and “St. Louis—the Home os ies me Any mood is wee at tes cae Distant Control of Machinery by Radio Ps 
lige . - _— . .- Waves.—By means of radio waves sent . 
City”’ tell the story. These booklets are free. Send for one or both. tice of firing the explosives, used to break | oy¢ from Kokomo, Indiana, about 35 miles mo 
down the coal, at about noon. This often} , way, switches are being successfully oper- Afi 
ignites gases which have been accumulating | * ated in the substation at Tipton, Indiana, in 
in some gassy chamber of the mine. The | lf hi that t ith ligl j tha 
third or late afternoon period in the explo- | urnishing _— communi SB ight —_ Ma 
sion rate is due, in the opinion of the engi- | power. This station is controlled without of : 
” neers of the Department of the Interior, to | the presence of a single attendant. This of 
St Lo j U S A the practice of shotfiring. Shotfiring is spe- | | radio control is not a stunt or freak, but is rop 
e u Ss, owePic cial work done by a crew of men who do | meant for use in ease of emergency. Tip- ple 
no mining but go through the mine after ton, a city of 5000 inhabitants, has two the 
the miners have drilled the holes, load them | alternate sources of power—Kokomo and anc 
| with gunpowder or other explosives and fire | Noblesville. Heretofore the operation of the pro 


Sr. Louts CHAmeer or Commerce have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 








1924 


period 
g has 
nethod 
s. In 
shots 
where 
tfirers 
, their 
his is 
miners 
lement 
terior, 


y Ex- 
‘eason 
stween 
s that 
which 
fituent 
other 
etronus 
othe 
xperi 
a view 
ure of 
cist in 
likely, 
of us 
mistry 
black 
joining 
hooks 
ng out 
a con 
e. In 
of the 
som 
» work 
ert N 
s ulti 
m has 
, after 
atoms 
nceives 
of two 
The 
ucleus 
n, and 
obably 
lus we 
ie sun 
ch els 
ceding 
ec num 
litional 
‘e con 
figura 
The 
ally in 
of the 
pe posi 
Thess 
s form 
in the 
be the 
‘t con 
is the 
vo ele 
atoms 
of the 
enacity 
ness of 
st gets 
again. 
explo- 
le one 
its are 
e sam- 
le, ete., 
If the 
enough 
shared 
sphere 
the ve- 
g elec- 
ch can 
This 
eribing 
to de- 
tion of 
ith the 
alidity. 
tudying 
—Army 
es 515- 


Radio 
s sent 
>» miles 
y oper- 
ndiana, 
ht and 
without 

This 
. but is 

Tip- 
as two 
no and 
1 of the 





DECEMBER, 1924 


large oil switches which change from one 
source to the other have required the} 
presence in Tipton of substation assistants. | 
Their orders had to reach them from Kokomo 
by telephone. But the storms which are 
often the cause of a necessary change to 
the alternate power line also put the tele- 
phone out of commission. The Northern 
Indiana Power Company therefore devel- 
oped a compiete radio control by means of 
which waves of frequencies outside the 
broadeasting range and having as complex 
a series of impulses as the combination lock 
of a safe are sent out on a dialing trans- 
mitter similar to those used on the auto- 
matie telephone. At Tipton there is a five- 
tube receiving set which amplifies these im- 
pulses and earries them to a series of se- 
lector relays which operate the oil-immersed 


cirenit-breaker mechanism through storage 
battery switches. The apparatus was de- 
signed by John Ferguson of Indianapolis, 


and built by Westinghouse Electrie and | 
Manufacturing Company. Plans are being 
made for six other installations of a similar 
nature in Indiana. Similar radio control 
systems are being devised in England, a 
demonstration of the control of a substa- 
tion at the Wembley exhibition by means of 
a wireless impulse from Manchester having 
been made before a large crowd. Selector 
relays are being used here, also, for control 
of a train of automatic switches. Demon- 
strations were given at intervals during the 
latter part of the exhibition.—EZlectrical 
World (New York), vol. 84, page 479, Sept. 
6, 1924; also English Mechanics (London), 
Sept. 26, 1924. 


Did the Ancient Eskimos and the 
South African Bushmen Meet in Europe 
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Jones Speed Reducer Driving Con- 
veyors in Cement Mills 


20.000 ears Ao? ee canes. Dust Proof, Oil Tight, Fool Proof 


in the Libyan desert of Africa may have 
been made more than twenty thousand years 
ago by a race of people who probably mi- 
grated from Europe to southern Africa, and 
whose descendants now mixed with other 
peoples, are the African Bushmen. Dis- 
guised as a desert sheik and leading a camel 
caravan, an Egyptian explorer, A. M.| 
Hassanein Bey, graduate of Oxford Uni- |} 
versity, and First Secretary of the Egyptian 
Legation at Washington, D. C., crossed the 
Libyan desert in 1922 from the Mediter- | 
ranean Sea, southward through Egypt and | 
Tripoli. } 


He was able to make several im- | 
portant corrections on the vague maps of | 
this almost unknown country and had many | 
interesting experiences with the local rulers | 
of the oases through which he passed. In | 
one of these oases, that of Ouenat, he made | 
the most interesting find of his 2200-mile | 
journey. This was a rock on which are | 
earved lions, giraffes, ostriches and gazelles. 
The carvings are about half an inch deep 
and their age is shown by the fact that the | 
edges of some of the lines are considerably 
weathered. “Who made _ these?” asks 
Hassanein Bey. “Here is a puzzle which | 
must be left to the research of archaeoio- | 
gists. There are no giraffes in this part of | 
Africa now, nor do they live in any similar | 
desert country anywhere.” “Perhaps,” con- | 
tinues this Moslem explorer, “even more sig- 
nificant is the absence of camels from the 
drawings. If they had been native to the 
region at the time that the carvings were | 
made, surely this most important beast of 
the desert would have been pictured. But 
the camel came to Africa from Asia not | 
later than 500 years before Christ. Can 
these carvings antedate that event?” ‘There 
exists quite good reason for thinking that 
the carvings antedate the year 500 before | 
Christ by thousands of years. These carvings 
resemble to quite a marked degree the pic- 
torial art of the Bushmen of southern 
Africa. They also resemble the art of a 
vanished race of men who are known to 
have inhabited parts of Europe, especially 
southwestern France, during the latter part | 
of the glacial period. These people, called 
by students of the early history of man the 
Aurignacians, appear to have been negroids. | 
In France and Spain they left on the rock 
walls of caverns a large number of drawings 
of animals. These drawings also have a 
remarkable resemblance to those made in 
modern times by the Bushmen of South 
Africa. So pronounced are the resemblances 
in the spirit of the art of the two peoples 
that several scientists, particularly Prof. 
Marcellin Boule, believe that if the Bushmen 
of southern Africa are not lineal descendants 
of the vanished Aurignacians of glacial Eu- 
rope (mixed to some degree with other peo- 
ples with whom they have had later contact), 
then the two peoples at least had a common 
ancestry. It is believed that a people who 
probably had many physical characteristics 
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HE remarkable corro- 
sion-resisting qualities of 
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fron are here well illustrated. 


The propeller shaft above il- 
lustrated has been in service 
for two years without the least 


sign of rust. Could a greater 
testimony for any iron or steel 
be possible? Delhi Hard 
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are highly immune to the rav- 
ages of atmosphere and water. 
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in common with the modern Eskimos reached 
Europe not long after the close of the 
Glacial Period and drove the negroid Aurig- 
nacians out. In making war with them, 
probably during several generations, it is 
likely that the Aurignacians took Eskimo 
women prisoners and thus the two races 
may have intermingled. Today we find that 
the Bushman has a very noticeable Mon- 
goloid strain, showing not alone in the color 
of his skin, but in the slant of his eyes. 
It is a far ery from Greenland to southern 
Africa; yet the grounds for believing that 
the ancestors of the modified peoples who 
now live in these two parts of the earth 
once met and fought, in Europe are fairly 
strong.—Partly from National Geographic 
Magazine (Washingnton, D. C.), vol. 46, 
| pages 233-278, Sept., 1924. 


| Man and Cattle as*Geological Agents. 
—Three thousand years ago dense villages 
nestled in the valleys of what is now the 
southwestern desert of the United States. 





Nearby were cliff dwellings. In both places 
lived a people who got their food supply by 
irrigating the fields and raising vegetables. 
Well-tended little fields of pumpkins, squash 
and Indian corn surrounded the villages and 
lay beneath the lofty cliff dwellings. Here 
and there near the fertile fields lay little 
irrigation dams of earth. These had to be 
built afresh every spring, for the mud that 
was washed down by the rapid streams 
usually filled them up. During hundreds of 
years these dams continued to be filled up 
and each spring more were built to take 
their places. Very little of the mud that 
reached the pools behind the irrigation 
dam’s mud got away—the dams held it. 
Finally the river valleys, which had already 
been scoured out deep 
million year glacial period, became almost 
full again with rich alluvial soil. The sur- 
|rounding hills were covered with dense 
grasses and other wild plants. These fur- 
nished food to a large number of wild 
animals. Then came the Navajo Indian 
| and — the peaceful agriculturists. 
The Navajo grew nothing. He depended for 
his food on the livestock he kept. So the 
little dams fell to pieces and were never 
rebuilt. Moreover, the grass which had 
covered the hills and bound the loose soil 
together was soon cropped by the livestock 
until there was very little left. This, in 
turn, drove out most of the wild animals 
which had lived among the vegetation. 
Worst of all, it permitted the sudden and 
heavy mountain rains to wash away the soil. 
Trenches formed in this manner soon be- 
eame gullies and the gullies became valleys. 
Now that the white man has come, the soil 
that was slowly accumulated by the dams, 
is being washed away still faster, for his 
paths and roads form the beds of torrents 
in time of flood. The landscape is returning 
to its original shape before the cliff-dwellers 
and villagers began irrigating. As _ the 
| process of soil washing and gullying goes 
on from year to year signs of the earlier 
occupation keep coming to light. Here and 
there broken remnants of early walls of 
village houses peep out. Occasionally pieces 
of pottery, cornecobs and various things lost 
and buried long ago turn up. These are 
positive evidences that man brought about 
| the valley fillings in which they are buried. 
If one flies in an airplane over these filled-in 
|}and partly washed-out valleys the outlines 
| of the filling can be clearly seen. The color 
of the washed-in soil delineates the few rem- 
| nants of the alluvial fields of the early agri- 
culturists as clearly as if they were outlined 
jon a map.—Science (Garrison, N. Y.), vol. 
| 60, pages 283-285, Sept. 26, 1924. 





Doing Away with the Handpump at 
Filling Stations—For the past three 
| years there has been in service in Europe 
|an improved method for pumping “gas” at 
| filling stations by means of compressed air. 
| This is ealled the Mauclére system, and it 
|has worked a reduction in insurance rates 
lin Europe. This is not, however, the ordi- 
nary method of keeping an air pressure over 
the liquid in the storage tank, a method 
which has serious drawbacks and which in- 
volves fire risks. In some cities the latter | 
method is forbidden. With the new system 
the storage tanks are always at atmospheric 
| pressure and only a few gallons of liquid 
|are under pressure at any one time. The 
| outfit consists of a small, power-driven air 
compressor, a vacuum receiving tank and a 
pressure receiving tank. This unit will 
serve one or any number of pumps, the air 
connection being made by pipes. Then there 
is the pump unit, consisting of two identical 
| tanks holding 13 gallons each. Each has a 
| float and the respective floats automatically 
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switch the pressure to the alternate tank 
when the other tank has emptied, at the 
same time putting the vacuum on the 
emptied tank so that it may fill from the 
storage tank at some lower level. The 
process goes on alternating from left tank 
to right tank and back wholly automatically. 
At the French military aviation field, at 
Le Bourget, this apparatus is used to de- 
liver three grades of “gas,” with total ca- 
pacity of 2500 gallons per hour. The com- 
pressor here uses only two horsepower, and 
as an extra fire preventive, nitrogen is used 
instead of air. The French government has 
five of these plants, the Spanish government 
has three. The Brussels fire department 
uses the new system, as does the street 
cleaning department of Utrecht, Holland. 
The system is also being used in steel 
plants, oil fields, tire factories, coal mines, 
chemical plants and others, for conveying 
vegetable oils, carbon bisulfide, oils and 
solvents for paints, ete. The fact that the 
material is moved by the steady pressure 
of a gas piston without coming in contact 
with moving parts appeals te the manu- 
facturer of edible liquids, while the fact that 
a single air compressor unit will operate 
pumps all over a factory or large garage 
without the necessity of letting off all air 
pressure and stopping the supply of the 
liquid during the filling of storage tanks 
has a strong element of appeal.—Compressed 
Air Magazine (New York), vol. 29, pages 
996-998, Sept., 1924. 


Knock-kneed Railway Rails, a Coming 
Practice.—By canting or tipping railway 
rails inward so that their flat under sides 
are inclined to the tie on a slepe of from 





during the half- | 


1 in 40 to 1 in 20, a number of the largest 
railways of this country agree that the rail 
wears more evenly and has a longer life. A 
eanted rail holds a gage or spacing much 
better than a vertical rail, especially on 
eurves, the flange wear on the wheels of 
rolling stock is decreased; engines stick to 
the rails better, the breakage of tie plates 
is reduced and there is less eutting in of 
the ties. Railway Age sent out a ques- 
tionnaire to 37 typical railroads, asking to 
what extent each was canting the rail, the 
degree of inclination and the results. The 
replies indicate that about half of the rail- 
roads cant the rails as a regular practice. 
chiefly by the use of inclined or wedge- 
shaped tie plates. Proponerts of the 1 in 
20 slope advocate it because this slope corre 
sponds to the coning of new wheels (the 
periphery of railroad wheels is not quite 
flat, the tread being the butt section of a 
prolonged cone). One reason this ratio is 
favored is that it brings the contact of the 
wheel over the center or web of the rail, 
instead of inside of it as is the case with 
uneanted rails. Again, this inclination 
offers an offset to the forces tending to turn 
or bow the rail out; i.e., cause spreading 
rail. Other railroads prefer a milder slope 
of 1 in 40 or 44. The Erie, the Chicago 
and Alton, the Great Northern, the Lehigh 
Valley, the Southern Pacifie and the Union 
Pacific, as well as others, all now cant the 
rail. But this practice is opposed quite 
strongly by the Pennsylvania, which main- 
tains that the various arguments offered in 
its favor are unsound. Canting aggravates 
the eutting in of tie plates on curves; the 
argument based on the evenness of wear 
brought about by canting is theoretical; that 
based on counteracting side pressure of 
wheels on curves is unsound reasoning; and 
that based on canted rails holding gage 
| better is a fallacy. The Rock Island also 
opposes the use of the eanted rail, but 
15 out of 36 railroads have adopted the 
practice since the World War.—Railway 
Age (New York), vol. 77, pages 404-407, 
Sept. 6, 1924. 


Spotting Flaws in Castings with the 
X rays.—Within the past year the use of 
the X ray for examining important castings, 
especially cast steel, has been very greatly 
perfected. The advances made in this im- 
portant work, which reduces the cost of 





manufacture in cases where it permits the 
| safe substitution of cast steel for more ex- 
pensive forgings, and which eliminates in- 
| correct molding methods, are chiefly owing 
|to the efforts of Dr. H. H. Lester, of the 
|W: atertown, Mass., arsenal. X ray exami- 
nation of castings is now at the point in its 
development where it will very soon become 
)a commercial method of insuring safety, and 
| saving loss of property through discovering 
| defective castings before they can cause 
trevuble. Hidden, internal flaws, gas holes, 
| shrinkage cracks, ete., are shown by the 
|X ray and the apparatus used is but little 
| different from that used in medical practice, 
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LEAD gives to chinaware its beauty and lustre 


















LAZED china is nothing more than 

clay shaped in various forms and 
covered with a thin skin of glaze. It is 
this thin coating that transforms the 
rough porous clay body into a beautiful, 
smooth, lustrous china plate or cup or 
saucer. And in making this glaze, lead 
has always been one of the most essen- 
tial ingredients. 

For twenty centuries pottery has been 
coated with lead glazes. Green pottery 
made in China during the Han dynasty 
(206 B.C. to 220 A.D.) bore a lead 
glaze, as did the pottery of the ancient 
Assyrians and Egyptians. For hundreds 
of years Europe and every country in- 
fluenced by European civilization have 
used pottery made of common clay cov- 
ered with lead glazes. 

At the very beginning of the pottery 
industry the desirability was recognized 
of using the lead products—white-lead, 
red-lead and litharge—in the manufac- 
ture of fine chinaware. With the growth 
of the industry there arose the need for 
the manufacture of these lead products 
by companies, such as National Lead 
Company, from which the pottery maker 
could depend on getting white-lead or 
red-lead or litharge of the required pur- 
ity and fineness. 


Quantity of lead used 


Today many thousands of pounds of 
lead are used every year in making both 
transparent lead glazes for fine china- 
ware and brilliant, glossy opaque enamel 
glazes put on sanitary bathroom fix- 
tures, swimming pool, bathroom and 
kitchen tile and ornamental tile. In con- 
nection with enamel glazes on sanitary 
ware, potters say that those with a high 
percentage of lead 

y adhere better to the 

metal base and are less 

/)» » likely to crack. 
f LF Z) vs 

; hi, Any one of the three 





NATIONAL LEAD Co. have our endorsement. 


lead products, white-lead, red-lead or lith- 
arge, can be used in makinglead glazes. But 
potters usually prefer white-lead for the 
finest and purest results. Red-iead and 
litharge, however, if absolutely pure, 
make just as white a glaze as white-lead. 

Makers of fine chinaware will use, as 
does one manufacturer, as much as 
80,000 pounds of white-lead a year and 
only 1,000 pounds of red-lead. Others in 
the industry use large quantities of red- 




















The glaze on this china contains lead. The clay 
body is covered with the glaze mixture and is then 
heated to a high temperature to fix the glaze. 


lead. They will reverse the above figures 
and use many times as much red-lead as 
white-lead. 


The use of lead paint 
LTHOUGH lead in pottery is con- 


stantly serving and helping to beauti- 
fy your home, the tonnage of lead used 
in this way is not so great as that used in 
paint. Everywhere you go you see white- 
lead paint protecting houses from the 
attacks of weather. For generations the 
professional painter has used white-lead 
to save the surface. From our forefathers’ 
time it has always been the standard for 
surface protection. Approximately 
350,000,000 pounds of white-lead are used 
on wooden and other non-metallic sur- 


faces each year. Red-lead paint prevents 
rust from eating into and destroying iron 
and steel. 

So long as property is adequately 
covered with white-lead and red-lead, 
rot and rust cannot harm it. Property 
owners are awakening to the realization 
that paint protection is real economy. 
Many who never before seriously con- 
sidered the truth of the maxim, “Save 
the surface and you save all,” are now 


using white-lead and _ 
sare) 


red-lead to protect 
their investments. 

Producers of lead products 
Dutch Boy white-lead and Dutch Boy red- 
lead are the names of the pure white- 
lead and red-lead made and sold by 
National Lead Company. On every keg 
is reproduced the picture of the Dutch 
Boy Painter shown below. This trade- 
mark guarantees a product of the high- 
est quality. 

Dutch Boy products also include lin- 
seed oil, flatting oil, babbitt metal and 
solder. 

National Lead Company also makes 
lead products for practically every pur- 
pose to which lead can be put in art, 
industry and daily life. If you want 
information regarding any particular 
use of lead, write us. 

If you wish to read further about this 
wonder metal, we can tell you of a num- 
ber of interesting books on the subject. 
The latest and probably 
most complete story of 
lead and its many uses is 
“Lead, the Precious 
Metal,” published by 
Century Co., New York. 
Price, $3.00. If you are 
unable to get it at your 
bookstore, write the pub- 
lisher or send your order 
through us. 





NATIONAL LEAD COMPANY 


New York, 111 Broadway; Boston, 131 State St.; Buffalo, 116 Oak St.; 
Chicago, 900 West 18th St.; Cincinnati, 659 Freeman Ave.; Cleveland, 
820 West Superior Ave.; St. Louis, 722 Chestnut St.; San Francisco, 485 
California St.; Pittsburgh, National Lead & Oil Co. of Pa., 316 Fourth 


Avenue; P! 


Iphia, John T. Lewis & Bros. Co., 437 Chestnut Street. 
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Electric Company, 


Co-operation between 
city authorities and 
large designers and 
builders of electric 
lighting systems 
makes for progress, 
for safety, and for 
municipal advance- 
ment. The services of 
G-E electric lighting 
engineers are always 
at the disposal of 
forward-looking com- 
munities 









This vivid demonstration of all modern street lighting 
methods is set up and maintained by the General 
the 
Company, and the city authorities of Cleveland. 





Cleveland Illuminating 


Forty Streets in One 


This is a section of East 152d 
Street, Cleveland. Forty elec- 
tric switches control as many 
different circuits. By turning 
one switch after another, 
every method of street lighting 
by electricity is demonstrated. 


City engineers are invited to 
witness this experiment, and 
others of equal interest at 
Schenectady, N. Y., Harrison, 
N. J., and Lynn, Mass. 


GENERAL ELECTRIC 
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| PATENTS 


If you have an invention which you 
desire to protect we shall be pleased to 
have you consult us. Our booklet giving 
information on patent procedure will be 


Scientific American is the monthly 
news-reporter on all the big indus- 
and scientific developments, 

scientific 
written, easily un- 
derstood, accurate and interesting. 


N & CO. 


PATENT ATTORNEYS 


- New York City 
Scientific American Bidg., Washington, D.C. 
Chicago, Ill. 
- + San Francisco, Cal. 
Van Nuys Building - - - - Los Angeles, Cal. 
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Special Lathes for Small S Shops 


Sidney Medium Pattern Lathes are speedy and accu- 
rate—especially adapted for use in tool rooms, and re- 
pair shops, for experimental work, etc. 

Made in 3 and 4- 
step cone head- 
| stock and all geared 
types. 
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rent potential of 200,000 or 250,000 volts is 
used. Work may be done on castings up 


secondary. developments of this new 
nique is stereoscopic X-ray examination. 
This permits the determination, not only 
the direction but of the distance beneath the 
surface of a flaw. A special stereoscopic 
negative is necessary, two exposures being 
taken under equal conditions, except that 
the X-ray tube is displaced the distance, 
center to center, of the observer's eyes. 
Then the two negatives are properly super- 
imposed and viewed through the stereoscope, 
thus definitely locating the hidden holes just 
as if they were seen through a cast chuck 
of glass by the unaided eye.—Iron Trade Re- 
view (New York), vol. 75, pages 669-671, 
Sept. 11, 1924. 

Using Sewage Wastes as Fertilizer.— 
Experiments with activated sewage sludge 
indicate that this new fertilizing material 
produces a marked response in plant growth, 
also that it is inoffensive and that there is 
no danger of injury to grass from heavy 
applications. It apparently has a high fer- 
tilizing value. Activated sludge, which is 
sediment deposited in sewage tanks 


after the sewage has been treated with bac- 


| teria, had been an unknown product in the 





| sprinkled with sewage. 


‘plant 


| stalks, 


United States and its fertilizing value under 
different conditions has not been thoroughly 
established until recently. Some small, 
scattering tests have been made in this 
country, but they have meant practically 
nothing to the fertilizer manufacturer and 
consumer, The city of Milwaukee now plans 
to put in a sewage disposal plant which will 
produce about 100 tons of this material per 
day and it wishes to find an outlet for it, 
if possible, as a fertilizer. A big broad 
market would have to be created, however, 
and so scientific experiments had to be 
made on actual growing crops which had 
been fertilized with it, in order to prove 
that it was a good fertilizer. The city 
therefore placed a scientist at the University 
of Wisconsin to make the necessary experi- 
ments. He grew various crops fertilized 
with activated sludge, and in order to find 
out if sludge was as good he made similar 
tests on the same crops which had been 
fertilized with commercial fertilizers of the 
sort that have long been on the market. He 
found that corn and oats grew much better 
when fertilized with sludge than without it. 
One of the things that have to be found 
out about any new fertilizer is whether the 
nitrogen can be quickly taken up by the 
roots, or whether it takes several 
years for all of it to change to forms which 
plants can take up. Nitrogen is the ele- 
ment in fertilizer that helps mainly produce 
leaves and tops. Most fertilizers 
contain more of it than any other element. 
It was found that the nitrogen in sludge 
could be taken up by plants as soon as the 
nitrogen which is contained in sheep manure, 
fish scrap, cottonseed meal or tankage. It 
was also found that it could be used as a 
fertilizer for lawns and for golf courses, as 
it did not burn the grass even when used 
in large quantities. No bad odors developed | 
from it, as is the ease when the lawn is 
In fact, the nature 
of sewage is largely changed by the treat- 
ment it gets in the disposal plant.—Canadian 
yg (Toronto), vol. 51, pages 313-315, 
Sept. 9, 1924. 

he “Lost Art” of Hardening Copper. 
—Methods of making copper hard enough 
to use for lathe tools for cutting and work- 


|ing the softer metals have been patented in 


| which is to soften) copper. 





Generat Evectric and other advertisers on this page have our endorsement. 


A myth 
ancients 
“temper,” 
They did; but 
the product was either pure copper which 
was made harder by hammering, or an alloy 
of copper with tin, which is not copper at 
all, but bronze. One recipe for hardened 
copper (bronze) is: copper, eighty parts; 
tin, twenty parts. Add to this two parts 
earbon and one part borax. This specific 
bronze really has some merit behind it, and 
when cast properly makes a very fine cast- 
ing which has a filing temper and which 
holds its edge as well as carbon steel 
quenched in water and drawn to a blue or 
purple. Tools made of it will work or 
machine any soft metal like copper, low 
brass, silver and gold, German silver, or tin. 
Its chief value, however, is to stock sales- 
men, who are more interested in getting 
their hands on green money than making 
a great advance in industry. Hardened 
copper has been a boon to such stock-jobbing 
careers. Says a writer, “The crowd I met 
selling stock had a line of cutlery, hatchets, 
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with cutters of supposed 
True, it is hardened cop- 


| chine equipped 
hardened copper. 


One of the interesting | per, but not in the sense it is commonly 
tech-| supposed to mean, along the lines of a lost 


art of pre-historic age, which is bunk. The 
lost® art of hardened copper is a myth. 
Chisels found were alloyed by the ancients 
with copper and tin. What show has hard- 
ened copper alongside of high-speed tool 
steel? Exactly the same show a snowball 
has in a hot July sun. But the lay mind 
prefers the bunk, because it’s up in the 
planets, and they fall for it. The inventor 
who can produce a new metal with the 
strength of steel, non-corrosive and ‘lighter 
in weight is in a position to oust steel.” 
But, we may add, this has not yet been 
done.—-The Metal Industry (New York), 
vol. 22, pages 352-353, Sept., 1924. 


Eng’ish Methods of Selling Automo- 
biles—In England, where very few of 
the motor car distributors sell one make of 
ear exclusively, it is usual to find that the 
letterhead of a retail dealer carries the 
names of several makes of cars in addition 
to the words, “Any make of car supplied.” 
They handle automobiles just as they might 
handle hardware or toilet goods. The total 
sales of cars in Great Britain a whole 
year is less than one hundred thousand. 
One agreeable discovery made by the Amer- 
ican who buys a car in England is that it 
will nearly always be delivered in two days 
or less. This is largely because distances 
are so small and roads are so good. But 
the dealer will not trade in your old ear. 
You will have that to sell for yourself, as 
is shown by the immense number of adver 
tisements for second-hand cars in British 
motoring magazines. In a few large cities, 
however, there are concerns which trade in 


in 


second-hand cars only.—Automotive Indus- 
tries (New York, vol. 51, pages 442-443, 
Sept. 4, 1924. 


Increasing the Food Supply.—Possibili- 
ties of increasing the food supply of the 
world through study of agricultural factors 


as yet little understood are enormous, ac- 
cording to a recent address by Sir John 
Russell, F.R.S., before the British Associa- 


tion for the Advancement of Science. No 
attempt has been made in the field to con- 


trol two of the most important of these 
factors influencing the growth of plants, 
light and temperature, although both now 


are subjects of experiment. There are four 
possible fields of experimentation which hold 


out promises of increasing both yield and 
quality: (1) Increase of plants in efficiency 
as transformers of the sun’s energy. At 


present plants transform only about one per- 
cent of this energy. If some means of utiliz- 
ing two percent would be obtained, it would 
make the average wheat crop in England 
400 bushels per acre instead of the 200 ob- 
tained now. Increases in plant growth 
amounting to from 20 to 25 percent have 
obtained in England by the influence 
of high tension electrical discharge which 
presumably acts by increasing in some way 
the efficiency of the plant as an energy 
transformer. The value of experiments 
along this line lies in the great increase in 
yield obtainable by a small inerease in 
efficiency. (2) Adaptation of plants to both 
soil and climate. A soil moderately fertile 
under one set of climatic conditions may be 
absolutely unproductive in another. A 
elayish soil which in England is almost 
barren proves excellent grain and cotton 
the Sudan. Clay under wet condi- 
tions becomes a serious drawback. It might 
be possible to find some mathematical re- 
lationship between rainfall and the degree 
of objectionableness in clay. The fertility 
of soil in any given localii» is dependent to 
a considerable extent on the fact that it fits 
in with the climatie conditions in supplying 
the needs of the plant. To make the com- 
plexity worse the soil itself is not constant 
but is always varying within certain limits. 
(83) Temporary changes in plants brought 
about by changed conditions, wholly inde- 
pendent of the plant breeder. It is a com- 
monplace among farmers that certain soil 
conditions influence not only the yield but 
the quality of crops. At Rothamsted, Eng- 
land, the sugar content of mangold roots, 
an important factor in determining feeding 
value, was increased by increasing the sup- 
ply of potassium to the crop. Grass has 
been increased in feeding value, quite apart 
from any increase in quantity, when treated 
with phosphates. Grain, however, has 
proved more difficult to alter by changes in 
environmental conditions although the pro- 
tein in wheat has been increased by increased 
soil mixture. 'The Institute of Brewing in 
England now is making a full investigation 
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SoutH BenpD LATHES 





11” x 3%’ Quick Change 
Gear Bench Lathe - - 


$274.00 


EASY Our Easy Pay- 
PAYMENT ment Plan al- 

PLAN lows you to in- 
stall a South 
Bend Lathe in 
your shop, by 
making one 
payment with 
the order; the 
balance to be 
paid month by 
month, the 
amount de- 
pending upon 
the size of the 
Lathe. 


South Bend Lathes 
are made in all 
sizes from 9" to 
24” swing, and 
bed lengths 
from 24’ to 16’. 
Write today for Ca 
je. 82 which a 
Boer Fev- 


tise lathe “We 





9° 1224 Bench Lathe Unit 
Complete with D.C. Motor 


$276. 00 == 
Over 31,000 Satisfied Users 


South Bend Lathe Works 


Established 1906 
419 E. Madison St, South Bend, Ind. 


BECOME A FOOT CORRECTIONIST 


$3,000 to $10,000 yearly in a business of your own, 
many are making it in the New Profession of 
foot correction, not medical nor chiropody. Open- 
ings everywhere with all the trade you can attend 
to; easy terms for license and training by mail; 
no further al negaee or goods to buy; no 
agency or solicitin Write today for full details. 
ST EPHENSON LABORATORY 

23 Back Bay Boston, Mass. 























LEARN WATCHWORK 25FLRY, YORK 
AND ENGRAVING 
A fine trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 
The greatest school for 
Getshanspere Se the wets. aq 


Dept 
Bradley Polsted Ste Inst., Tooke: 
Ill., for our iatest catalogue. 

















Specialized service for inventors. 

byt —- the idea, we’ll work 

abe machine design- 

ng. Opinions given on 

yactioabitity of otnene oomndeutial dealings. Your 
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of barley, still the basis for the national 
beverage. It has been found that increased 
moisture increases the amount of nitrogen 
in the grain and so also does an increased 
nitrogen supply, although to a much less 
extent. Other substances, such as both 
potassic and phosphatic fertilizers, may de- 
crease the percentage of nitrogen, although 
they do not always do so. (4) Control of 
pests or parasitic diseases, which in England 
ruin at least 10 percent of the total value 
of the crops each year. These may be con- 
trolled, through study of the three con- 
trolling factors. Pests and parasites do 
harm only when they are present in an 
attacking state, when the plant is in a 
sufficiently receptive state, and when condi- 
tions are favorable to the development of 
the pest. Complete control of any of these 


hon “ 

three conditions would end all plant diseases, 
| he said. 
| the receptive 


If plants could be pushed through 
stages before the pest was 
ready they would escape attack. In the 
Sudan cotton thrips have been placed in a 
measure under control by giving the plants 
protection against the drying north wind and 
so maintaining a more humid atmosphere— 
a condition under which the plant thrives 
better than the pest and is past the stage 
of attack before the latter is ready. The 
best remedy still lies with the plant breeder 
by producing a variety immune to all 
diseases. 


Differences Between Plant and Animal 
Diseases.—There are a number of im- 
portant aspects wherein the diseases of 





and are more difficult to handle. The most 
important difference of all, perhaps, is the 
relatively small amount of help that the 
plant doctor gets from his patients. Ani- 
mals and man frequently give themselves a 
lifelong cure of a disease by having it once; 
such permanent resistance is built up by an 
attack of smallpox—or its artificial shadow, 
vaccination—and is termed “acquired im- 
munity.” So far as is known, plants never 
acquire immunity and suceumb to a second 
or third or twentieth attack of a disease as 
easily as they do to its first onset. It is 
true that a plant may be naturally immune 
from the beginning, just as some fortunate 
individuals in human society are immune to 
some diseases from birth. But even in such 
naturally immune plants, as well as in those 
more readily afflicted, resistance to at- 
tempted invasion on the part of the disease- 
producing parasite is limited to a small part 
of the plant tissues. The struggle takes 
place within the confines of a few cells. 
This is due largely to the absence of any- 
thing like a blood circulatory system in 
plants. Plant sap flows only one way or at 
least does not flow in a closed circuit, as 
does blood in animals. The more perfect 


plants differ from those of animals and man, | 
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circulatory system of animals permits all | 


parts of the body to manufacture resistant 
substances, like antitoxins, which 
delivered to the fighting front by the trans- 
portation lines of the blood system. These 
two circumstances, inability of plants to 
acquire immunity by one attack of a disease 
and their lack of a circulatory system, render | 
unlikely the development of anything like | 
vaccination or serum therapy for plant 


are then | 


diseases, and force us to fall back on the | 


selection and breeding of plant strains with 
natural immunity, supplemented with spray- 
ing and other treatments to kill the disease- 
producing organisms as they alight on the 
leaves and stems of the plants. There are 
three principal modes of attack employed 
by the parasites that cause plant diseases. 
They may get in through accidental wounds, 
as corn smut does to a large extent; 
may go in through the breathing-pores or 
stomata, like wheat rust; or they may 


the unwounded plant skin. The 
methods are employed by both bacteria and 
fungi; the third is used only by fungi. It 
has long been a riddle how a fungus, which 
is in the beginning a mere slender white 
thread, can push its way through the rela- 
tively tough skin. Early theories, which 
held that the fungus was attracted by some 
chemical substance exuded by the plant and 
in turn used chemical means to dissolve a 
hole through which it might pass, are now 
in abeyance. It seems more likely, 
light of recent investigations, that the affair 


The fungus thread seems to glue itself to the 


substance, while the central part of the 
thread pushes a hole through exactly like a 
shoemaker’s awl. Once inside, the fungus 
may be virulent enough to kill the tissues 
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and make a meal of them or it may simply 


they | 


actually bore or push their way in through | 
first two | 





in the |} 


is simply mechanical from beginning to end. | 


fated spot by means of a kind of gelatinous | 
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Letme teach you 
this new business 


VERY man of ambition keenly looks for- 
ward to the day when he will have his own 
business. Independence, a good income and a 
place in the world is the goal worth fighting for. 
To find just the right enterprise for your capital, 
brains and energy is, however, a deep problem. 

Nestlerizing—the business made possible by 
my discovery of the first known method of 
joining New rubber to Old by actual fusing or 
welding, may be the answer. “New tires from 
Old” is the slogan of the Nestler Operator. 
Original mileage of tires doubled and tripled! 
Success of the Nestler method demonstrated— 
on the road—by thousands of tires Nestlerized 
during past seven years. The field istuncrowded, 
the opportunity is the same to all, every car 
owner is a prospective customer, little capital 
is needed and the profits are large. 

The Nestler Rubber Fusing Process is amaz- 
ingly simple and if you decide to become a 
Nestler Operator, I will teach you the business ! 
You can learn Nestlerizing in a few days’ time 
by mail or in one of our demonstration plants. 
Equipment Units for operation by one man 
or by several can be obtained. 

The complete Nestler proposition, which I 
will send you on request includes a plan that 
assures you EARNINGS FROM THE FIRST 
WEEK—just like entering a going business. 
Every bit of experience; all business, sales, 
executive or mechanical ability which you 
have can be profitably employed in this new 
business. You do not step back. You go ahead! 

Send for the Nestler Proposition. Write 
today. This opportunity is limited, because 
protected territories are assigned. Act NOW! 





A rubber expert and engineer,. the inventor 
of the Nestler Rubber Fusing Process 


EMIL NESTLER, Inventor 
NESTLER RUBBER FUSING CO., inc. 
245 West 55th Street, New York City 
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Security Safeguard 
Service 


MANY people risk the loss of 
their securities by leaving them at 
home, in the office or elsewhere. 


Your securities can be safeguarded 
by placing them in our care. 
Our service includes— 


Collecting income promptly. 
Crediting or remitting collected 


income. 

Rendering regular statements of 
securities held and income 
collected. 


Advice in regard to securities. 


Any of our officers will be glad to 
explain fully this complete service. 
Send for booklet 
“Service in the Care of your 
Securities’’ 
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The other bought non-fluctuating, high-grade 
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“live along’ with them, sucking out part 
of their nutriment, or the tissues may turn 
at bay and fight. Their resistance may be 
physical and consist of laying down a layer 
of cork or other tough, impenetrable sub- 
stance against the invader; or it may be 
chemical, meeting the poison attack of the 
fungus with a poison counter-attack. Some- 
times this struggle is so bitter that both 
fungus and invaded tissue kill each other.— 
Abstract from address by V. H. Blackburn, 
British Association Meeting, Toronto, Aug., 
1924. 

Colors, Stains, and Dyes.—The great 
majority of chemical substances occurring 
either as natural products or as the out- 
come of synthetic preparations in the lab- 
oratory are colorless. In other words, white 
light reflected from their surfaces or trans- 
mitted through these solutions is unaffected | 





so far as its balanced colors are concerned 
and emerges unaltered. The absorption of | 
light in these cases is general; that is, it | 
takes place equally throughout the visible 
range of the spectrum and the object, there- | 
fore, appears colorless. On the other hand, | 
there are a number of substances which | 
possess the property of absorbing certain 
portions of the visible spectrum while re- 
flecting or transmitting the remainder. 
These substances, therefore, appear to the 
eye to be colored in acgordance with the 
portion of the spectrum transmitted or re- 
flected. A red substance is one which ab- 
sorbs the blue region of the spectrum; a 


blue substance one which absorbs the red 
region, and so forth. This is known as| 
selective absorption. Again, there are a 


number of substances, chiefly members of 
the carbon family, which have the power 
of absorbing rays outside the visible region 
of the spectrum—for example, in the infra- | 
red or the ultra-violet-—and these _ sub-| 
stances, since they possess selective absorp- 
tion, must be regarded as colored in a/| 
chemical sense, although the “color” they 
transmit or absorb is not visible to the eye. 
The hydrocarbon benzene is an example of 
the type of chemically colored substance—a 
property that causes it to be the parent 
substance of the coal-tar dyes. This power 
of a chemical substance to produce selective 
absorption is without doubt due to its chem- | 
ical structure; white light is “Gitered | 

} 


through the molecular structure of the sub- 
stance, leaving a “portion” behind in its| 
passage. On the other hand, it is possible 
to produce visible color by entirely physical 
or mechanical means, as, for example, by | 
ruling a number of fine lines on glass, and | 
in these cases color is independent of chem- | 
ical structure, being entirely physical in | 
character. Nature, in producing the variety | 
of colored substances around us, has adopted | 
both the physical and chemical methods to 
achieve her ends. The color of flowers and 
leaves has been brought about by the use 
of colored chemical substances. But many 
of the color effects produced in the wings 
and feathers of birds and in butterflies are 
not due to the presence of any colored sub- 
stance, but to the arrangement of fine fila- 
ments or hairs, which serve the purpose of 
disintegrating white light and reflecting the 
desired shade of color. A _ considerable 
number of the chemical substances which 
owe their color to structure are inorganic 
in origin, and the colors depend mainly on 
the presence of some color-producing metal ; 
for example, chromium, cobalt, copper, and 
so forth. They are mostly used as pigments. 
Other such substances are compounds of 
earbon. There are some 300,000 definite 
compounds of carbon known, and research | 
chemists add, perhaps, 4000 to these yearly. 
The majority of these compounds are color- 
less in the sense that they give only general | 
absorption throughout the visible region of 
the spectrum. Some are, however, colored— 
that is, they give selective absorption within 
the visible region—and it is evident that in 
these cases the color must be due to some 
special condition of the element carbon. It 
is, in fact, due to what is known as the 
“unsaturated state.” The greater number 
of known compounds of carbon are “satu- 
rated” in the sense that all affinity which 
the carbon atom possesses for the atoms of 
other elements if fully satisfied. This is the 
ease when carbon combines’ with hydrogen 
to form methane CH,, or when it combines 
with oxygen to form carbon dioxide CO,. 
No carbon compound of this type possesses 
color, and every “saturated” compound 
shows general absorption of light. It is 
possible, however, to cause carbon to com- 
bine with carbon by more than one valency, 
and in such a case a condition of “unsatu- 
ration” arises. This means that the affinity 





| left hand. 


| brain in 





of each carbon atom is no longer satisfied 
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by its proper quantity of hydrogen (or 
oxygen), and since there is naturally al- 
ways a tendency for the substance to acquire 
the hydrogen atoms necessary for satura- 
tion, the “unsaturated” condition is def- 
initely less stable than the saturated state. 
The presenge.of one unsaturated linkage 
does not, hoWéVer, confer color on an organic 
compound—at least two being necessary for 
the purpose. It is also necessary that the 
two double linkages should be separated by 
one single linkage. This is known as the 
conjugated system of double linkages, and 
it is the presence of this condition in an 
organic compound that apparently confers 
on it the property of producing selected ab- 
sorption in the visible region of the spec- 
trum. The great number of the derivatives 
of benzene are visibly colorless, but it is 
always possible to produce visibly colored 
substances from them by modifying the 
molecular conditions which lead to the se- 
lective absorption that causes visible color. 
—Abstract from article by J. S. Thorpe, 
Nature, July 12, 1924. 


Never Break Children of Left-handed- 
ness.—Children who are broken of left- 
handedness by parents or by teachers will 
run a serious risk of becoming stammerers 
or stutterers. Either that or they may 
acquire a habit of eye squinting. So con- 
eludes a British surgeon after a study of 
over one thousand eases of these habits. 
The best way to cure cases of stuttering or 
eye squinting where it is known that left- 
handedness has been broken up in childhood 
is to retrain the sufferer in the use of the 
This method has proved success- 
ful in a large number of cases. There is a 
logical but hidden relation between the 
sources of the two manifestations, left- 
handedness and stuttering. Speech depends 
upon the integrity of the right side of the 
left-handed people. Similarly, 
speech depends upon the left side of the 
brain in right-handed people. The change 
from left-handedness to right-handedness in 
some unknown manner involves the area of 


|the grey matter of the brain which controls 
| speech. 


Stammering or squinting, or both 
may result. Dr. W. S. Inman, senior 
ophthalmic surgeon of the Portsmouth and 
South Hants Eye and Ear Hospital, Eng- 
land, who is largely responsible for these 
discoveries, also states that he has collected 
one thousand cases of eye squint, very few 
of which have failed to reveal the existence 
of left-handedness or of stammering in some 
near relative. Joing further, Dr. Inman 
states that stammering appears sometimes 
to have resulted even from an attempt to 
make a right-hander use both hands equally 
well. It is fairly common, he says, to hear 
that a squinter used to be a stammerer or 
left-handed in childhood, without any trace 
being present when he grew up. At present, 
since the discovery is a comparatively re- 
cent one, there is much to be learned con- 
cerning the exact cause of these relations 
between habits. Fortunately, since a cure 
may often be made so easily by simply re- 
verting to the use of the left hand, the suf- 
ferer will not be so anxious over the dis- 
covery of the scientific reason for the cure 
as he will be gratified over finding a possible 
way to accomplish the cure itself. A num- 
ber of cases which show the relation between 
these habits are described in The Laneet 
(London), vol. 207, pages 211-215; page 
237; page 249; also see the editorial on 
pages 225-226, Aug. 2, 1924. 


What We Know About the Vitamins.— 
Although we still remain in almost complete 
darkness regarding the chemical nature of 
the vitamins, there are not wanting indica- 
tions that they are of relatively simple 
nature. A study of their stability under 
various conditions serves not merely as a 
pointer for future work in the direction of 
unfolding their chemical identity, but also 
in the meantime places in our hands data 
of great practical value. To deal first of 
all with the origin and distribution of the 
fat-soluble vitamin A, it seems now reason- 
ably certain that this is synthesized by the 
plant, from which the animal obtains it, 
there being often a storage of the substance 
in the tissue fats. The vitamin cycle con- 
cerned in the origin of cod-liver oil is 
especially interesting. 'The marine diatom, 
Nitzschia closterium, forms large amounts 
of the vitamin by a synthetic process when 
exposed to light in sterilized seawater. 
Many other marine alge also contain the 
vitamin. These simple plants form the food 
of such small animals as copepods, to which 
their vitamins are transferred. Similarly 
the copepods are eaten by small fish, and 
these with their derived vitamin are finally 
devoured by the cod, which thus gets the 
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The hotel that snile 


Detroit famous for 


hospitality 


Those who have been 
guests of Hotel Fort 
Shelby carry pleasant 
recollections of unusual 
comforts and courtesies. 
A typical feature of this fine 
hotel is the Servidor, which pro- 
tects you from unnecessary in- 
trusion of employes and from 
excessive tipping. 

Moderate prices throughout. 


Fort Shelby Garage is a model 
of efficiency and service: 
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Convenient to rail and water 
terminals. 


Fireproof 


HOTEL 
FORT SHELBY 


Lafayette Blvd. at First St. 


Close to Detroit’s busiest downtown corner 


DETROIT 
Rates per day: $2.50 and up. 


Two persons, $3.50 and up. 
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400 rooms 
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our way 
1-Inch pipe ets 
2-inch pipe 10 cts 
4-inch pipe - 26 cts 
» 6-inch pipe 60 cts 
7  B-inchpipe - - $1.00 
American Pipe Machine Co. 
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32 Pearl Street, Boston, Mass. 
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fat-soluble vitamin at third-hand. Vitamin | 
A is often associated with the yellow fatty 
pigments called lipochromes, and though the 
occasional failure of this association shows 
that the substances are not identical, it 
seems quite conceivable that these two sub- 
stances have some sort of common history 


which future investigation may perhaps 
reveal. Vitamin B is also derived from 
plants. Yeast is one of the richest sources 


of this vitamin, although it is still not quite 
certain that the vitamin is actually syn- 
thesized by the yeast cells. The animal body 
has little power of storing vitamin B, and 
hence the effects of lack of this vitamin ap- 
pear_very speedily. This is especially seen 
in the milk produced by mothers deprived of 
vitamins. Such milk loses vitamin B more 
rapidly than it does the fat-soluble vitamin 
A, because there is normally some store of 
the latter in the mother’s bedy which can 
be drawn upon. Vitamin B apparently is 


excreted unchanged or but little altered, 
although in all probability not quantita- 
tively. Of vitamin C we know even less; 


it arises in seeds, which did not previously 
contain it, when these are germinated. It is 





not stored in the animal body to so great an 
extent as vitamin A, although it is present 
in some of the tissues. The properties of 
the fat-soluble vitamin A are of considerable 
interest. As its name indicates, it is much 
more soluble in fats and in fat solvents than 
in water. Although it is relatively stable 
toward heat, even at 120 degrees centigrade 
in the absence of air or oxygen, it is soon 
destroyed by oxidation when oxygen is ad- 
mitted, or by ozone. It is similarly stable 
toward alkalies in the absence of air. Vi- | 
tamin B resists heat up to 100 degrees Centi- 
grade, as well as exposure to air, a fact | 
which is of practical importance as _ indi- 
eating that there is no appreciable loss of 
this substance in the baking of bread. This 
vitamin is also resistant to hydrolysis, both 
by acids and alkalies, is soluble in water and 
alcohol, but not in ether, and is readily 
absorbed from its solutions by animal char- 
coal, fuller’s earth, ete. Vitamin C is ex- 
tremely sensitive to oxidation, and there- 
fore, under ordinary conditions, to the action 
of heat, and to drying.—Abstract from 
Nature for May 17, 1924. 


The Respiration of Plants.—It has 
been known for some time that plants must 
get their oxygen through their roots as well 
as through their leaves, and that air taken 
in through the top of the plant does the 
roots little or no good in most species. It 
has, of course, been long observed that many 
kinds of plants “drown” when they stand 
for a considerable period of time in flooded 
land, even though their tops may be above 
the water. This “drowning” of a plant is 
exactly like the drowning of a man: both 
die of suffocation, or lack of oxygen. That 
the plant has its head above the water does 
it no good; it has no lungs or circulatory 
system to pass the air down to its roots, and 
if they can not get oxygen from the soil 
they can not get it at all. Two investi- 
gators, Livingston and Hutchins, have re- 


for measuring how much oxygen the soil 
A cone-shaped 
filter of thin porous porcelain is sunk into 
the soil to be studied, and allowed to remain 
until the earth settles around it. Then nitro- 
gen, from which the last trace of oxygen 
has been extracted, is fed slowly through 
from a storage tank, and, as it passes out 
again, is run through a solution of pyro- 
gallol, a chemical that turns brown in the 


presence of oxygen, and can be used to 
measure the amount that has come in 
through the walls of the filter. By this 


method it was found that three factors in- 
fluence the rate at which oxygen can pass 
through the soil to the roots of plants. 





Tightly packed soils can supply little oxygen, 
while well-cultivated soils pass it through 
easily. The rate of supply depends also on 
the amount of water present: the more 
nearly waterlogged the soil the lower the 
rate of oxygen movement. Finally, the 
deeper the soil level the slower is the rate 
of supply. The application of these results 
is readily seen. The natural distribution of 
plants is governed at least in part by the 
amount of oxygen their roots need. Plants 
of wet habitats, like rice, willows and cat- 
tails, require little oxygen for their roots; 
corn, potatoes and other crops of well-culti- 
vated lands require a great deal. Ordinary 
forest trees for the most part occupy an 
intermediate position. It is expected that 
the new method will in time yield data of 
great value in botany, agriculture and for- 
estry.—Abstract from Science for Sept. 5, 
1924. 
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Suitable Grades 


for Various Services 


‘‘Commercial’’ Annular Ball Bearings are made in numerous grades to 
satisfy the demand for the least expensive bearing which will perform 


satisfactorily under given conditions. 


It is wasteful to use a high duty bearing where the service does not de- 


mand it. 


And likewise it is false economy to use a cheap, crudely 


made bearing which soon breaks down. 





IN YOUR PRODUCT 


We have just issued a truly informative booklet on ‘“‘Commercial’’ Annular Bail 


Bearings, giving load capacities and the uses of the various types. 


We shall be 


pleased to send this booklet to all inquirers. 


THE SCHATZ MANUFACTURING CO. 
230 Fairview Ave., Poughkeepsie, N. Y. 




















The R-U-V, ultra violet 
ray, Sterilizer Type M-A 


Automatically 
Rendering Water Sterile 


The human element that plays so large a 
part in the control of many other types of 
sterilizing apparatus is entirely eliminated 
by the R-U-V, ultra violet ray, process. 


A simple turn of a switch—similar to the 
switching on of an electric light—and 
human responsibility for sterilizing regu- 
lation ends. From then on, the R-U-V, 
ultra violet ray, Sterilizer handles its job 
of rendering germless each drop of water 
that passes through it, independent of 
human control and regulation. 





The R. U. V. Co., Inc. 
383 Madison Ave. 


There is no haphazard guessing as to the 
amount of dosage necessary to suit the 
ever-changing bacterial content of the 
water. 

The positive and automatic action of the 
R-U-V, ultra violet ray, Sterilizer makes 
it especially desirable for drinking water 
sterilization. 


This simplicity of operation and the posi- 
tive sterilization assured are shown in a 
recent publication of our engineering de- 
partments. A copy may be had upon 
request. Simply ask for Booklet F-12. 





James B. Clow & Sons 
534-546 S. Frauklia St, 





New York, N. Y. 





Ultra Violet Ray Water Sterilization 


Chicago, Ili. 
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New Improved 
AUDIOPHONES 


Complete Line 
of Five Models 


Model “S” Audiophone 
$25 Rubber Horn 14% inch 
diameter. Velvet mat finish 
of mottled bronze and gold ; 
classic base. 


In addition to Model “S” 
illustrated above, the Bristol 
| Audiophone line includes 
Model “J” $20, Baby Grand 


$15, Baby $12.50. 


To many people the beau- 
tiful new cabinet Model “C” 
will appeal even more than 
the others. It is in a hand- 
some genuine mahogany case, 
brown finish, using the same 
reproducing unit as the Model 
“Ss” 


Price $30. 





BRISTOL 
AUDIOPHONE 


TRACE MARK AEC. U.S PAT. OFFICE 


Both Must 
Be Musical 


Instruments 


F you are to enjoy the rich reso 
nance of an old Cremona violin 
your loud speaker must also be 
a true musical instrument, so de- 
signed and powered as to respond as 
faithfully to the inspiring crescendos 
of a Wagner opera as to the whispers 
of a Moonlight Sonata 


The new Bristol AUDIOPHONE 
does that. With its joyous, open- 
throated, non-metallic horn, it is on 
a musical plane with the noblest in- 
strument or voice at your favorite 
station. 


This 





is due to several things. 
One is the correct musical propor- 
tioning of the throat, column and 
bell. Another is the use of a new 
rubber material for the body that has 
a substance to hold the tone and 
eliminate distortion. 


Still another reason is the musical 
excellence of the Audiophone and 
the careful study that has been given 
to the reproducing mechanism in the 
base. It is not an ordinary head- 
phone equipped with loud speaker 
horn, but is an electrical unit espe- 
cially designed for radio reception. 


Send for Bulletins Nos. 3021 and 
3022-N. 


THE BRISTOL COMPANY 


Waterbury, Conn. 











Radio Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 





Short-wave Directional Radio has been 
the subject of considerable study and ex- 
tensive experimentation by Senator Gug- 
lielmo Marconi, assisted by C. S. Franklin. 
The experiments have been going on_ since 
1916, and highly gratifying results have 
already been achieved. In Senator Marconi’s 
own words: “All these results, many of 
which have greatly exceeded my expecta- 
tions, convince me that by means of this 
system economical and efficient low-power 
stations can be established which will main- 
tain direct high-speed services with the 
most distant parts of the globe during a 
considerable number of fixed hours a day. 
I am further of the opinion that by means 
of these comparatively small stations a far 
greater number of words per twenty-four 
hours could be transmitted between Eng- 
land, India and her distant Dominions than 
would be possible by means of the pre- 
viously powerful and expensive stations. 
Another peculiar advantage of this system 
should not be overlooked. As distant sta- 
tions situated only within a certain angle 
or sector of the beam are enabled to re- 
ceive, this condition brings about a compara- 
tive privacy or secrecy of communication 
unobtainable with any other system of radio 
communication, and this may prove to be 
of the greatest value in war time, besides 
considerably increasing the number of sta- 
tions it will be possible to work, by reducing 
the possibilities of mutual interference be- 


tween them. The compurativé economy in 
capital cost of these stations, the small 
amount of electrical power which need be 


employed, together with’ the capability of 
working at very high speeds, should make 
it possible to bring about a substantial re- 
duction in telegraphie rates.” At this time, 
when the cables are being greatly improved 
by the use of new alloys which speed up 
eable traffic several fold, short-wave direc- 
tional radio is most opportune by way of 
giving radio telegraphy a new deal in trans- 
oceanic communication. 


The Day of the One-wire Antenna has 
arrived, not only for the reception of radio 
programs, but also for the serious work of 
radio telegraphy. Exhaustive tests recently 
conducted by the United States Shipping 
Board have clearly shown that one wire 
will do quite as well as the usual three or 
four wires of a ship’s antenna. As a con- 
sequence, three vessels are now sailing the 
high seas with a single-wire antenna. Tests 
were made with a single strand of 7-18 an- 
tenna wire, and observations were taken for 
both the inverted “L” and the ‘T’’ types. 





It was revealed that more than one kilowatt | 


of radio energy could be “pumped” into this 
single-strand antenna in the absence of ex- 
cessive sparking, although the results of 
these experiments would seem to indicate 
that this type of antenna could not be used 
on vessels equipped with two-kilowatt trans- 
mitters. However, the single-wire antenna 
seems entirely satisfactory for use with one- 
kilowatt transmitters, operating on wave- 
lengths not exceeding 800 meters. Me- 
chanically, the single-wire antenna has de- 
cided advantages over the multiple-wire an- 
tenna. The radio inspector of New York 
recently wrote the Commissioner of Navi- 
gation of the United States Department of 
Commerce: “This type of antenna has many 
evident mechanical advantages, both in re- 
gard to the original installation and the 
maintenance, and if the reports of its opera- 
tion when transmitting and receiving are 
both satisfactory, it will probably be gen- 
erally adopted by radio companies. It is 
particularly advantageous at this time when 
the neutrality requirements demand frequent 
raising and lowering of the antenna.” 


Semi-circular and Full- or Semi- 
straight Line Condensers.— The con- 
densers generally used on present-day re- 
ceiving sets are of the semi-circular type, 
that is to say, the rotor plates form a more 
or less perfect semi-circle. In this type of 
condenser the capacity is varied in direct 
ratio to the turning of the dial. This would 
seem, at first thought, to be correct practice, 
but upon careful consideration we find that 
this feature is a decided disadvantage. In 
tuning in broadeasting stations we tune in 
direct ratio to the square of the capacity, 
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and as a consequence the low-wave stations 
are grouped almost inseparably together on 
the dials of semi-circular type condensers. 
The full- or semi-straight line condensers, on 
the other hand, tune similarly to broadcast- 
ing, and greatly aid in selective and sharp 
tuning. Of the two latter types the semi- 
straight line type is considerably less ex- 
pensive and gives excellent results. 


When to Discard Old Tubes.—With the 
present-day thoriated filament tubes, such as 
the UV-201-A, UV-199, C-301-A and C-299, 
it is no longer a simple matter to tell when 
the tubes have outlived their usefulness, at 
least their real usefulness. With the former 
tungsten filament tubes, a tube was used 
until its filament burned out. In the case 
of the present thoriated filament tubes the 
useful life of each tube is largely dependent 
on the presence of a certain amount of spe- 
cial filament material. It is this special 
filament material which is responsible for the 
prolific emission of electrons, which, in turn, 
makes the tube perform so well. This spe- 
cial filament material is gradually boiled out 
of the filament, so to speak, through con- 
tinuous use, so that while the tube may con- 
tinue to light, the activating material of the 
filament will have been exhausted. The 
simplest manner to test the condition of 
vacuum tubes is by direct comparison with 
new tubes. Thus it is good practice to keep 
a brand new tube on hand, using this tube 
in place of the regular tubes in the set so 
as to note whether the new tube improves 
reception. If it does, this may be taken as 
proof that the tube being replaced is near- 
ing exhaustion. It is well to note that a 
tube which has become quite poor as an 
audio-frequency amplifier, may be used as a 
radio-frequency amplifier with fair results. 
The reason for this is that the radio-fre- 
quency amplifiers are subjected to very small 
loads as compared with audio-frequency 
amplifiers. 

Preventing Distortion in Amplifiers.— 
If the radio enthusiast is not satisfied with 
two stages of amplification and wishes to go 
on to a third stage it is highly desirable to 
use what is known as a “power tube” or a 
vacuum tube of greater capacity than the 
usual amplifying tube. Such tubes can be 
used with a very low-ratio transformer and 
they are capable of handling a large volume 
of energy with 200 to 350 volts on the plate. 
To use this voltage it is necessary to use a 
“C” or grid biasing battery since the grid 
has a tendency to come positively charged 
which would paralyze this action. Some- 
times the second stage of amplification must 
be provided with grid biasing. The use of a 
negative grid potential in amplifier circuits 
is a very important factor in obtaining the 
greatest possible amplification, without dis- 
tortion and at minimum plate current. In- 
deed, a “C” battery materially reduces the 
drain on the “B” battery and is therefore 
incorporated in many receiving sets. The 
necessary grid potential depends upon the 
type of tube and the condition under which 
it is used and varies from zero to 9 volts 
negative. Tube manufacturers and trans- 
former manufacturers usually specify the 
grid biasing potential. In order to obtain 
this negative grid potential a “C” battery 
comprising one or more flash-light cells is 
placed in the grid cireuit at the point where 
the grid return is connected to the negative 
filament, with this negative terminal on the 
grid side. Where lower plate voltages are 
used sufficient biasing in the grid may be 
obtained by means of a potentiometer. 


The Vast Field of Short-wave Com- 
munication is not generally appreciated 
by the radio laity. To begin with, it must 
be understood that the lower the wave- 
length, the higher the radio frequency, and 
it is the difference in frequency, which means 
the difference in wavelength, that determines 


the tuning of transmitters and receivers 
alike. Thus, on the very long wavelengths, 
the frequency becomes so low that there 


must be a considerable difference in the 
wavelength so as to have a sufficient dif- 
ference in frequency to avoid interference. 
On the other hand, on the short wavelengths 
the frequency runs so high that a very small 
difference in wavelength will mean a cen- 
siderable frequency difference and thus stand 
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for freedom from interference. It is claimed 
by radio experts that there is room for all 
the stations in the world in very narrow 
bands of short wavelengths, since the dif- 
ference in frequencies is very great at short 
wavelengths. For example, four meters is 
equivalent to 75,000 kilocycles and _ five 
meters is equivalent to 60,000 kilocycles. 
Since it is only necessary to have a fre- 
queney difference of 20 to 30 kilocycles be- 
tween stations to avoid interference, it will 
be noted that it becomes possible to operate 
500 to 750 stations simultaneously and with- 
out interferenee on wavelengths between 
four and five meters. There are numerous 
technical diffieulties in the way of receiving 
such very low wavelengths, but these must 
soon be solved since radio progress seems | 
to lie in this direction. 


Noises and Superheterodyne Range.— 
As has been pointed out in these columns 
several times before, the limiting factor in 
present-day reception is noise, especially at- 
mospherie noise. This is especially true in 
the ease of superheterodyne sets. If it were 
not for the fact that tube noises and atmos- 
pherie disturbances hold us to a practical 
limit, we could keep on amplifying in- 
definitely. It is, therefore, of the utmost im- 
portance that our intermediate-frequency 
amplifier should amplify this type of inter- 
ference as little as possible. Otherwise 
stated, it should be a pure radio-frequency 
amplifier and should not pass audio-fre- 
quencies with increasing volume. Now, the 
higher the wavelength which is used the 
lower the frequency becomes, gradually ap- 
proaching an audible frequency. Accord- 
ingly, the higher the wavelength to which 
the amplifier is tuned the greater is its 
tendency to amplify audio-frequency noises. 
In fact, a radio-frequency transformer which 
is designed for wavelengths of 6000 meters 
or greater is a fair audio-frequency trans- 
former, and a three-stage audio-frequency 
implifier, even if its efficiency per stage is 
not great, can build up quite a volume of | 
sound. Hence it will be noted how we are| 
imited in the development of still more 
sensitive superheterodyne receivers. 


The Thermiodyne is the latest addition 
to the ranks of radio receiving circuits. 
Chis four-tube receiver is claimed to possess 
the following advantages: The dial settings 
ire absolutely predetermined. If the wave- 
length of a desired station is known, the 
operator can instantly tune in the signals 
of that station. The thermiodyne can be 
ised with an outside, inside or even a loop 
intenna, and the signals come in at the same 
point on the tuning dial regardless of the 
type of antenna or external conditions. 
Under favorable conditions the receiver can 
be used without an antenna. The thermio- 
iyne is free from squeaks, squawks or how]s, | 
no matter how it is handled. It will not 
distort broadeast music. As many stages of 
tuned radio-frequency amplification as may 
be desired can be placed before the detector. 
If properly constructed, this cireuit is said 
to be as selective as a wave meter. Any 
number of thermiodynes can be operated 
from a single antenna, each receiving from 
a different station without interference. This 
cireuit is the invention of Carl E. Trube, 
who worked with Professor Hazeltine in the 
development of the neutrodyne receiver. Be- 
cause of the surprisingly uniform tuning of 
the radio-frequency stages in the thermio- 
dyne cireuit, it has been possible to group 
these tuning operations for a single control. 
The result is a radio receiver using six tubes 

three stages of so-called thermionic fre- 
queney, detector and two stages of audio- 
frequency, all tuned with but a single con- 
trol. 








Lowering the Ground Resistance.— 
From Charles Manley of the Eagle Radio 
Company comes some solid advice regarding 
the lowering of ground resistance. Often 
the efficiency of a receiving set can be ma- 
terially increased by getting a better ground 
connection, and sometimes several grounds 
are desirable. When this is done, if any 
benefit is to be obtained, each of these 
grounds must be tuned separately. For ex- 
ample, if two grounds are used, the receiver 
should be tuned to a definite wavelength 
using the ground which gives the highest 
dial reading on the antenna tuning induc- 
tanee. An ordinary single slide coil is now 
connected in series with the other ground 
wire and ground post of the receiver and, 
without changing the settings of the re- 
ceiver itself, the slider eoil is adjusted until 
the received program is heard with maximum 
volume; that is to say, the receiver settings 
must be the same with either ground when 
used singly. When once tuned in this manner, 
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Eveready Heavy 


Duty “B” Bat- 
tery, 45 volts. 
Three Fahne- 


stock clips. 
Length, 8 3/16 
inches; width, 
4 7/16 inches; 
height, 7 3/16 
inches; weight, 
13 3/4 pounds. 
rice $4.75. 
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Operating Costs 


THOuSsANDS of people are already 
cutting their “B’’ Battery costs one- 
half, or even two-thirds, by using 
the new Eveready ‘“B” Battery 
No. 770 on their heavy drain sets. 

This new Eveready Heavy Duty 
Battery marks a marvelous advance 
in reducing “B”’ Battery costs. 

If your “B” Batteries have 
lasted only two months on a five or 
six tube receiver, this Eveready 
Heavy Duty “B” Battery will in- 
crease the service two to three times. 

Use this Eveready Heavy Duty 
“B” Battery on any receiving set 
on which the “B” Batteries last less 
than four months. When thus used 
to its full capacity, it is the cheap- 
est as well as the best source of 
“B” energy ever offered. 


Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery Information 
New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 


EVEREADY 


Radio Batteries 


‘they last longer 





In dealing with them please mention SCIENTIFIC AMERICAN. 
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jp head 
plate furnished with each 






This ig the a ne ote ® ons 
brass bushing, machine centered, true 
1/1000 of an inch. 


Both rotor and stator plates are of aluminum 

of practically constant surface resistance, 

each held rigidly by large draw-bolts thus 

eliminating the use of solder and its inherent 
resistance. 


















Goan toe oan jam nut atiording o 
positive lock for rotor plates. 












All burrs are a removed from 
plates during a eye process em- 
ployed to straighten plates.after punching, 


Plates are micrometer calipered; positively 
insuring true spacing. 


Machine ground male cone bearing Self 
centering, 





Special héxagon bearing lock nut. 















Full quarter inch circular bekelite heads 
dve-tapped end jig centered. - 









a So 
-\ tered and provided with “star” spring to 
\, compensate for wear. 
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Federal 11 pote and 21 giete 
have min 

never exceedin 
micro-farads w hy 
mum capacity o e ~~ 
condenser is a) wavs less than 
16 micro-micro-farads, 












Loox at thie illustration— 
see for yourself the eleven distinctive 
features in theconstruction of the Federal 
Condenser. Eve:y feature is a distinct 
point of superiority —essential to clear, 
sharp tuning and clear reception. performance guarantee. Use them—for 
To get the outstanding advantages of your own protection and enjoyment. 


fay FEDERAL TELEPHONE AND TELEGRAPH Co. 
, Buffalo, N. Y. 


deral 


Federal Tone and Selectivity in your pet 
hook-up insist on Federal Parts. 

There are over 130 Federal Standard 
Radio Parts bearing the Federal iron-clad 





Boston ‘ee Chicago 
New York San Francisco 
Philadelphia Bridgeburg 
Pittsburgh Standard RA D ] O Products Canada 























Everyone interested in radio should have this 


68-page book of approved 
parts and sets—it’s free! 


Ward’s 
New Radio 
Catalogue 


NE copy of Ward’s New Complete 
Radio Catalogue is yours Free — you 
need merely to write for your copy. 

It shows you everything new in Radio, 
everything that has been tested and ap- 
proved by the Radio laboratories. Simple 
instructions are furnished with every Ward 
receiving set enabling you to put up and 
operate it without outside help. 

And the prices on everything in this 
book are surprisingly low! 


A Price and Quality Guide 


Study this Catalogue every time you need any- 
thing in Radio, whether parts o: a complete set. 
See what is the Jowest price for standard quality 
goods. 

Everything shown in this Catalogue has been 
selected by an expert. Everything is standard. 
Remember at Ward's we never sacrifice quality 
to make a iow price. Yet our prices are always 
low because we sell direct to you by mail—and 
without the usual “‘ Radio Profits.” address Dept. 4-R. 


Montgomery Ward &Co. 


The Oidest Mail Order House is Today the Most Progressive 
Chicago KansasCity St.Paul Portland, Ore. Oakland, Calif. Ft. Worth 









Write for 
Your Free Copy 


Bring the Joy 
of Radio Into Your Home 


You can get the most enjoyment out of Radio 
only by using standard, high grade equipment. 
You know what you are getting when you buy at 
Ward's. You are sure of high quality as well as 
e a saving when you order from this ik, for 

adio equipment is sold under the same liberal 
oumeuaee we have made for 52 years on every 
article sold by Ward’s—*Satisfaction Guaran- 
teed or Your Money Back.”’ 

Write for your free copy of the new Radio 
Catalogue — Write to our house nearest you and 


























the grounds may be permanently connected 
with the set and no further adjustment in 
this respect need be made. Any such ground 
tuning device, however, should be sufficiently 
removed from the set so as to be out of 
inductance relationship with it. 

Never use two antennas at one time unless 
the same principle of separate tuning is 
applied. 

Short-wave Transmission. — Recently 
station KDKA at Pittsburgh, Penn., has 
been transmitting its radio programs on a 
wavelength of 68 meters for repeating sta- 
tions. These short-wave signals are said to 
be very loud in daylight, as well as at night. 


Station WGY at Schenectady, N. Y., has 
been transmitting on a wavelength of 15 
meters, simultaneously with its regular 
broadcasting on 380 meters. Turning to 
radio telegraphy, we find that station POZ 


in Germany and station UFT in France are 
transmitting to station LPZ in Argentine 
Republic on about 77 and 88 meters, re- 
spectively. They are transmitting regular 
commercial messages by this means, and the 
amount of power used in each case is said 
to be ridiculously small, compared with the 
amount of power formerly considered neces- 
sary. They are probably using no more 
than five kilowatts, and this amount only 
when conditions are exceptionally severe. 
The regular transmitters at stations POZ 
and UFT, by way of contrast, use anywhere 
from 200 to 1000 kilowatts, on wavelengths 
ranging from 10,000 to 18,000 meters, and 
with antennas covering several hundred 
acres of land, to transmit commercial traffic 
to the United States. 

Transatlantic Tests this year will take| 
place during the international radio week, | 
November 24 to 31. Extensive plans are 
being made this year to inelude all the 
American broadeasting stations, those in 
Cuba, Porto Rico, Hawaii, Canada, France, | 
Great Britain, and even those in far-off Aus- | 
tralia. Special programs will be broadcast | 
from numerous American broadcasting sta- 
tions during the tests, and foreign speakers 
of note will speak from our stations to their 
compatriots across the sea. The American 
stations have generally agreed to eliminate 
unnecessary transmitting interference during 
the receiving periods, which caused some 
trouble in receiving the English programs 
last year. 

The Three-tube Neutrodyne has now 
made its appearance, taking its place side 
by side with the well-known four-tube and 
five-tube types. The main objects sought in | 
producing the three-tube neutrodyne have 
been to obtain a smaller set which could be 
sold at a lower price and which would be | 





more economical to operate. In fact, the 
three-tube set, using UV-199 and C-299 
tubes, is operated on standard dry cells. 


The circuit employed calls for one stage of 
tuned radio-frequency amplification, detec- 
tor, and two stages of audio-frequency am- 
plification. One tube is reflexed as to 
obtain the equivalent of four tubes. The 
tuning is simplified by reducing the controls 
to two tuning dials and one rheostat for all 
tubes. 

Dead Spots at Sea.—While we have 
come to accept “dead spots” on land, there 
is another form of “dead spot” to be found 
right in mid-ocean, hundreds of miles from 
land, for which no adequate explanation has | 
yet been given, according to A. Dinsdale, | 
member of the Radio Society of Great Brit- 
ain. Some scientists maintain that they are 
caused by large mineral deposits on the ocean 
floor, but this explanation hardly seems sat- 
isfactory, though it is true that such dead | 
spots can also be overcome by increasing the 
wavelength used for communication. There | 
are several such spots in the different oceans, | 
and they cause quite an amount of incon- 
venience to ships at times, although the | 
study of them is interesting. 

The Low-loss Regenerative Receiver.— 
The old regenerative receiver seems to be 
getting a new deal of late, in the form of 
sets making use of low-loss condensers and | 
low-loss coils. By means of these low-loss | 
components, it becomes possible to build a 
regenerative receiver which is not only more 
efficient as far as sensitiveness and output 


so 


volume is concerned, but also as regards 
sharp tuning. 
High resistance in radio circuits is the 


cause of broad tuning. 


Phonograph Attachments and Table-| 
Talkers.—The demand for inexpensive, 
loudspeaker results has been answered in 
two ways, namely, the phonograph attach- | 
ment and the table-talker. The former is| 
a special telephone unit capable of handling 
the output of a two-stage amplifier without 
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with a 
Kellogg Trans-B- former 
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from your 110 AC 60 cycle 
socket at an enormous saving. 
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Here is just what you need to increase 

the pleasure and entertainment of your | 
radio. With it as part of your equip- 
ment, you need never miss a program 
because of a dead battery, you can 
recharge a battery between signing-off 
time tonight and listening-in time tomor- 
row night. 


Quiet in operation. 

Full 6-ampere charging rate. 

No liquids. No bulbs. 
The Valley Battery Charger will com- 
pletely recharge 2-volt peanut tube cells, 
6volt A batteries and from 1 to 4 B 
24-volt batteries. It is the only charger 
necessary for all radio batteries. 


It plugs into the ordinary light socket 
like a fan or other household necessity, 
and is just as easy to operate. Takes 
only about a dime's worth of current to 
bring your battery up to full charge. 


It has grained and engraved Bakelite 
panel which harmonizes with any radio 
set. Clear glass top shows the simple, 
patented working parts at all times. 


At radio dealers everywhere. 


VALLEY ELECTRIC COMPANY 
3157 S. Kingshighway St. Louis, Mo. 

























Big, complete stock. Standard prices. And 
you're sure it’s reliable if it comes from Andrae. 
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inductance. Back and 
front panel mountings. 
Send 25c for_ Super 
Het., R. F. and Honey- 
comb Coil Circuits and 
Complete Catalog. 


Chas. A. Branston, Inc. 
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overloading, and of producing a good quality 
of music or speech. This device is provided 
with a special collar which serves to couple 
it to the tone arm of standard makes of 
phonographs. In this manner the radio pro- 
grams are caused to issue from the phono- 
graph horn, which has some advantages over 
the use of an unsightly horn. Furthermore, 
it must be noted that the usual cabinet 
phonograph has a horn some three feet long, 
usually designed and constructed with con- 
siderable care, to eliminate distortion and 
extraneous noises. Excellent results may be 
had with the better makes of phonograph 
attachments. 
of loudspeakers supply the telephone unit of 
their instruments as a phonograph attach- 
ment. However, it is nevertheless true that 
the best of phonograph attachments will not 
give as good results as the usual run of 
loudspeakers. The reason for this is that 
the phonograph attachment and the phono- 


graph horn generally do not balance acous- | 
too large or too | 


The horn is either 
small, and the reproduction is more or less 





faulty. The other device intended to meet | 
the popular demand for low-priced, loud 
| speaker results is the table-talker. This is 


a slightly modified telephone receiver 
fitted with the proper horn. Since 
talkers sell for anywhere from $5 to $15, 
they should not be expected to take the place 
of loudspeakers; but given their proper role 
these devices will produce surprisingly good 
results. The table-talker is the logical step 
to make when the radio enthusiast has pro- 
gressed as far as a receiver with two stages of 
audio-frequeney amplification, and desires to 
get away from the ear phones. If the sig- 
nals with his ear phones are such that he 
ean lay the phones on a table and hear the 
radio programs several feet away, then it is 
Safe to assume that his set will operate a 
table-talker with pretty fair volume. 


Radio Aids Air Flight.—The recent 
remarkable flight of the Shenandoah to the 


| Pacifie Coast and back is not only a record 


for dirigible transportation and an indica- 
tion of how important this type of aircraft 
may become in the future, it is also a 
record for radio. During the entire flight 


| the ship was never once without radio com- 


munication with the ground. On _ several 


| oceasions it is reported that radio bearings 


and locality information furnished to the 
pilots was of substantial assistance in navi- 
gating the ship. Press dispatches were sent 
off regularly and in large quantity from the 
ship while she was in flight. 

This remarkable record is a 
achievement for the naval radio laboratory 
at Belleview, near Washington, D. C. The 
radio equipment of the Shenandoah was de- 
at this laboratory and most of it 
was actually built there. The attachment 
of efficient transmitters and receivers to air- 
eraft, where the usual procedure of ground- 


ing one side of the circuit is impossible, has | 
| been always a rather difficult matter. 


The 


| suecess of the Shenandoah’s equipment is an 
| indieation that this problem has now been 





solved satisfactorily. 

Congratulations must go, also, to the 
radio officers and equipment of the German- 
built ZR-3. On the flight across the At- 
lantic the ship was in continual touch by 
radio with one or both sides of the Atlantic. 
This proved a very important matter in the 
receipt of weather bulletins and 
warnings. 


Use Storage Batteries That Are Large | 


Enough.—It often happens that trouble 
in obtaining first-class results with a radio 
set is due, not to the receiver itself, but to 


the fact that the storage batteries are of 
too small capacity or are charged at in- 


sufficiently frequent intervals. A slight fall- 
ing off in the eondition of the battery will 
not prevent its operating the set, but it will 
take the fine edge of perfection off the 
quality of the reproduction. If you want 


| quality rather than cheapness in your radio 
a large capacity | 
storage battery (150 ampere-hours is usually | 


outfit, it pays to put in 


and to have it recharged fre- 
quently “whether it needs it or not.” 


Smoke Will Absorb Radio Waves.— 
The smoke given out by a factory chimney 
or any other large and hot fire usually con- 
tains many electrified particles of the kind 
called “ions” and is a fairly good conductor 
of electricity. This means that if you try 
to operate a radio set in the shadow of a 
lot of smoking chimneys you may have 
trouble, due to the absorption of the radio 
energy by the smoke cloud in much the 
same way in which energy is absorbed by a 
steel building. 'The small amount of smoke 
given off by a house chimney is not enough, 
however, to have any perceptible effect. 
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the home. A vast compilation of the best advice on building materials and 
building methods written in understandable English. Price $2.65 postpaid. 
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Coast. 


Published by 


SCIENTIFIC AMERICAN PUB. CO. 


233 Broadway New York 











Sueparp-Porrer Co., Inc. have our endorsement. 





Notes and Queries 
Conducted by Albert A. Hopkins 








great majority being answered by 





This department is intended for queries of general interest. 
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In writing about book ordcrs or subscriptions please use separate sheets, 
give your name and address on each. 


Only 


mail. Except in special cases we 
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World in Thirty-six 
Days 
L. K. W. says: “Now that we have had 
| the globe circumnavigated by aviators it 
would be interesting to know the record 
| for the land trip.” 


ANswer: When Jules Verne wrote his 
\ fascinating story, “Around the World in 
| 80 Days,” he probably did not realize that 
within a comparatively short period this 
trip could be made in much abbreviated 
| time. In fact, Phineas Fogg could now 
|make the complete circuit of the earth in 
| Slightly less than thirty-six days. Numer- 
| ous attempts have been made to beat the 
| fictional record of Phineas Fogg by both 
|}men and women. The first of these jour- 
neys around the world against time was 
made in 1889 by Nellie Bly, in 72 days 
6 hours 11 minutes and 14 seconds. Geo. 
Francis Train made the trip in 1890 in 67 
days 12 hours and 3 minutes. In 1910, 
Charles Fitzmorris made the trip in 60 
days 13 hours and 29 minutes and 
42% seconds, in the race for schoolboys 
conducted by the Hearst papers. The first 
record breaker to use the Trans-Siberian 
Railway was Henry Frederick, who in 
1903 madé the circuit in 54 days 7 hours 
20 minutes. In 1907, Col. Burnley Camp- 
bell reduced the time to 40 days 19 hours 
30 minutes. in 1911, Andrew Jaeger- 
Schmidt made a record-breaking trip, the 
elapsed time being 39 days 19 hours 42 
minutes 374% seconds. This trip cost 
| $1426. Of this amount, only $596 was 
spent for railroad fare and transportation, 
while $600 went in hotels, food and tips. 
The record of Jaeger-Schmidt was broken 
in 1913 by John Henry Mears by 3 days 
22 hours and 37 seconds. Mears made the 
world trip of 21,066 miles in 35 days 21 
hours 35 minutes and % second, thus 
traveling at an average speed of 587 miles 
a day or 2414 miles an hour. Jaeger- 
Schmidt had traveled 19,300 miles at an 
|average daily rate of 480 miles, or 20 
miles an hour. During the entire trip Mr. 
Mears slept in a hotel but once, and that 
was for two hours in London. The trip 
cost less than $800; this includes the 
liberal tips he distributed along the way 
and the money he spent in bribing the 
engine crew of the Trans-Siberian Rail- 
way. 
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How to Cut Jet for Jewelry 
R. L. M. asks how to work jet. 
ANSWER: Small chisels of ordinary 
shape are used in turning jet on a lathe. 
|The action is more of a scrape than a 
distinct cut. A knife the size of a pen- 
knife, with the point beveled off and then 
| set like a chisel, is used in carving jet. 
| Jet is first polished on a revolving wooden 
| wheel with rotten stone and water, and 
| then finished off on a board covered with 
| stout leather—often porpoise hide—im- 
| pregnated with rouge or lampblack mixed 
with a very small quantity of oil. Avoid 
too high a speed to eliminate heating. 





| 
The Largest University 
A. C. B. asks: “What university has the 
| highest enrollment of students?” 
ANSWER: Probably Columbia University, 
New York City. Last year the enrollment 
| was 32,379. 








Amount of Air Used During Sleep 


i’. H. M. asks: “What would be approzi- 
mately the number of cubic feet air in- 
haled by a person during eight hours’ 
sleep? About what percent of owygen is 
used from the air by the body in breath- 
ing? Does air exhaled have greater spc- 
cific gravity than air inhaled? Would 
such air have a tendency to settle to the 
floor of the room?” 


ANSWER: The average capacity of the 
human lungs is one gallon, or 231 cubic 
inches, but the averare inhaled and ex- 
haled at a breath is taken at about thirty 
cubic inches, thus the air is gradually 
changed in the lungs and their delicate 
surfaces are not exposed to the chill of 
air of a temperature much below their 
temperature. We may assume fifteen 
breaths per minute as normal, and thus 
it may be calculated that we inhale about 


375 cubie feet of air a day. This is 
vitiated with four percent of carbon 
dioxide. This will vitiate 1500 cubic feet 


of air to one percent. This is bad air. 
If four parts in 10,000 of carbon dioxide 
are taken as the least to be permitted a 
man would require 37,500 feet of air each 
twenty-four hours. The oxygen removed 


from the air in twenty-four hours is 
enough to make the carbon dioxide. This 
may be calculated without difficulty. The 


exhaled air is hotter than the air of the 
room and thus at first rises. The carbon 
dioxide in it does not greatly increase its 
weight or density. Then, too, the carbon 
dioxide rapidly diffuses into the air of 
the room and will in time be found in all 
parts of the room. 





Ink for Celluloid 


N. B. C. wants a formula for an ink for 
writing on celluloid, 

Answer: Ferric chloride, 10 parts; 
tannin, 15 parts; acetone, 100 parts. Dis- 
solve the ferric chloride in a portion of 
the acetone, and the tannin in the residue, 
and mix the two solutions. Any pen may 
be used with the liquid. 





A New Case of “Flexible Glass” 


B. J. W. sends us a peanut butter jar 
which he says was run over by a truck 
trailer and fluttened. 


ANSWER: We submitted this jar to a 
large glass works specializing in the 
manufacture of intricate glassware for 
scientific and other purposes, as well as 
commercial lines, and they reply as fol- 
lows: “It would indeed be a remarkable 
discovery to obtain a glass which would 
stand the treatment referred to. How- 
ever, in this particular jar (as inspection 
in polarized light shows positively), the 
glass seems to have been reheated above 
the softening point. It very probably 
warped under its own weight or some 
slight load to the extent indicated. The 
burned food shown by the carbon deposit 
on the jar is further evidence of the re- 
heating which has taken place. We esti- 
mate that the jar was reheated to ap 
proximately 1022 degrees Fahrenheit. It 
either got into the coal cf a fire acci- 
dentally or on purpose. It has somewhat 
the appearance of being an ordinary col- 
lege boy joke.” 


In dealing with them please mention SCYrENTIFIC AMERICAN. 
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Let us manufacture and act as your factory 









‘RENTED and sold, "Moving 

Picture, Projectors sold at low- 

ag OF ices. Movie Cameras 

Tri $20.00. Movie 

a 00. Now Motor Driven Suit Case 
rolector List. 


6. Write for Bargain Neo 
324 Fifth Avenue, New York 








ice Making and Refrigerating 


Machinery 
Corliss & Poppet Valve Engines 


oon can sent upon request 


E VILTER MFG. CO. 
899 Cimon Street Milwaukee, Wis. 











Cashing In On ‘Patents — 
If you have a practical, useful invention to sell (pat 
ented or poated write = promptly. 
AMERICAN PATENTS CORPORATION 
Barrister nies ashington, D. Cc. 








American Patent on a new 
! improved oil and leak-proof 
piston rjng. Simple but qur. 


able in construction and particularly adaptable for 
automobiles. Apply to S. J. LAMORA, 12 Caledonia 
Street, St. Johnsbury, Vt. 


The Verdict 
Scientific American Findings in E. R. A. 


The condensed reports of the Scientific 
American Committee investigating the 
Electronic Reactions of Abrams, to- 
gether with the actual tests, findings 
and the verdict of the Committee at 
the conclusion of its investigation. In 
pamphlet form, 16 pages. 10c per copy. 
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Which is the Longest Day? 

V. T. S. asks: “J had always been under 
the impression that June 21 was the long- 
est day in the year. But according to the 
almanac, there are several days around 
the period of the Summer Solstice on 
which the elapsed time between sunrise 
and sunset is virtually the same. To put 
the question in another way: Is there any 
one day in June on which the sun at noon 
attains its highest possible point in the 
heavens?” 


ANSWER: The longest daytime, that is, 
the time from sunrise to sunset, is about 
June 21, but varies a little from year to 
year. The Summer Solstice is the moment 
when the sun is exactly at its highest 
north of the equator. The Vernal Equinox 
is the moment when the center of the sun 
is on the equator as it crosses it going 
north. These times are measured by the 
astronomer to a hundredth of a second. 
At the moment of the Summer Solstice 
the sun is highest in the heavens in any 
northern place, or, as it is better ex- 
pressed, farthest north of the equator. 
The length of daytime as given in an 
almanac which only gives the minute of 
sunrise and sunset, neglecting seconds, 
will not vary for several days at that sea- 
son, but if you had seconds and hun- 
dredths of seeonds, there would be but 
one day when the time from sunrise to 
sunset was the longest. Now, why does 
not this occur always on the same day 
of the year, say, June 21? That is be- 
cause the time from January 1 to June 21 
is not the same from year to year, while 
the time from the Vernal Equinox to the 
Summer Solstice is always the same. 
Every fourth year we insert an extra day 
in February which puts June 21 a whole 
day farther off from January 1 than it 
was the year previeus, and this changes 
the relation of the almanac time to the 
astronomical events which do not vary as 
the calendar does. The answer to your 
question then is: There is a moment in 
June when the sun is highest in the 
heavens but that moment does not always 
fall on the same day of the calendar, 
although it is always at the same distance 
in time from the Vernal Equinox. A good 
almanac should give you the moment of 
the Vernal Equinox and of the Summer 
Solstice. These are respectively the time 
of the beginning of Spring and Summer. 





How to Make “Pharaoh’s Serpents” 

J. B. W. says: “When I was a boy, 
street fakirs sold little cones or pellets 
which produced a very amusing effect 
when lighted. I believe they were called 
“Pharaoh's Serpents.” Can you describe 
the process of manufacture as they are no 
longer on the market?” 

ANswWER: This toy, as originally made, 
consisted of pellets of u very poisonous 
mercurial compound, which gave off 
dangerous fumes when heated. The “eggs” 
may be made of comparatively safe ma- 
terial by the following formula: Potas- 
sium bichromate, 2 parts; potassium 
nitrate, 1 part; white sugar, 2 parts. 
Powder each ingredient separately, mix, 
and press into small paper cones. These 
must be kept from light and moisture. 
Of course, neither this nor other chemical 
toys containing substances in the slightest 
degree harmful if swallowed, should be 
placed in the hands of children not old 
enough to fully understand the danger of 
eating or even tasting unknown things. 


How to Fill Barometer Tubes 

K. C. A. asks: “Please let me kaow | 
method of filling a barometer tube so as 
to get complete vacuum and proper height 
of mercury column,” 

ANSWER: Filling a barometer tube 
properly so as to include no air is not 
easy. The mercury should all be boiled 
in the tube. Put in not more than four 
inches and boil it by heating carefully 
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For gas users or producers— 


a consulting service 


based on twenty years 
of unequalled experience 


HAT ‘is a sweeping state- 

ment, but it is justified 
by the recognized leadership 
of the Smith Gas Engineer- 
ing Company in the produc- 
tion and application of gas. 
The service offered by the 
engineering staff of this 
old-established organiza- 
tion will point the way to 
large economies for users 
and producers of gas— 
city gas, producer gas, or 
natural gas. 


For a service of this kind to 
be of maximum value to the 
clients taking advantage of 
it, it must be fully compre- 
hensive and wholly detached 
from the sale of any equip- 
ment, and therefore a charge 
is made for the service—a 


charge that is inconsequen- 
tial in proportion to the 
economies that can be de- 
rived. 


The range of experience of 
the Smith Gas Engineering 
Company, is suggested by 
the typical problems that 
have been solved by Smith 
engineers. These are listed 
below. Each case pre- 
sented its individual phase, 
and the data and experience 
accumulated in solving it 
and similar problems are at 
your disposal. 


Simply write for details of 
the plan for serving you. 


SMITH GAS ENGINEERING Co. 
Dayton, Ohio 


Paragraphs from the book of experience— 


The application of gas for furnaces 
and ovens of many kinds in many 
industries. 


The design of the most efficient and 
modern fuel plants for the food bak- 
ing industry. 


The designing and building of special 
furnaces for special purposes. 


The designing and constructing of 
highly efficient metal recuperators for 
furnaces and ovens, applying old es- 
tablished principles in a new way with 
remarkable results. 


The designing of metal recuperators 
for coke ovens which have greatly 
lessened the cost of construction. 


The developing of the most efficient 
method of cleaning coke oven and 
producer gas. 


The developing of instruments for re- 
cording the heating value of gases. 


The designing and constructing of 
clean producer gas plants in which gas 
is made from bituminous coal, anthra- 
cite, coke, charcoal, and lignite, dis- 
tributed like city gas for use in metal- 
lurgical furnaces, ovens, kilns, and 
engines. 


The Smith Gas 


The converting of hot, producer gas 
plants to clean cold ‘producer gas 
plants and extending the utility of 
producer gas to many refined heating 
operations where accurate control of 
processes is necessary. 


The creation of methods of utilizing 
cheap gas of low heating value as ef- 
ficiently as gas of high heating value. 


The developing of apparatus for the 
efficient production of fuel gas from 
low grade lignite wood refuse, saw- 
dust shavings, etc. 


The developing for the Delco-Light 
Company of a thoroughly practical 
and highly efficient gas producer of 
very small size for operating farm 
lighting units in those countries where 
liquid fuels are very expensive. 


During the last three years, work has 
been done for such well-known con- 
cerns as the following; 


Aluminum Company of America 

Indian Refining Company 

Kellogg Company 

International Harvester Company 
Standard Sanitary Manufacturing Company 
Ford Motor Company 

National Biscuit Company 

Mutual Potteries Company 

Shanghai Mixt, Shanghai, China 

Ganga Glass Company, Delhi, India 
Vacuum Oil Company, Alexandria, Egypt 


Engineering Co. 


Dayton, Ohio 


The Smith Gas Engineering Co. (Manufacturing Division) manu- 
factures the following equipment :— 
Smith Gas Producers for bituminous coal, lignite, coke, charcoal, 


semi-anthracite and anthracite. 


Tar Extractors for coke oven and producer gas. 
Smith Recording Gas Calorimeters. 


Smith Gas Valves. 


Recuperators for furnaces and ovens. 


Special gas furnaces. 


Bunkers, bins and storage tanks of every kind. 

Scrubbers, condensers, and coolers for by-product coke oven plants. 
Trench digging machines for public service pipe lines. 

Garbage disposal and rendering plants for municipalities, packing 


houses and the like. 











and slowly over a flame. Herein lies the 
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Counter 


é, Why? Because they are abso- 
lutely dependable. 
Because you want the best— 
ou do not to have to 
with them—you want 
the most for your money. 
Root Counters will count 
every and anything—be it 
inches or miles, pieces or tons, 
operations or movements, 
numbers or strokes— it's all 

— thesame—an exacicounting. 


May we help you ? 


Send for our latest lit- 
erature. It’s free. 
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| cases may be cited. 
| ever, a person with a weak heart might 





1D. C., 


SCIENTIFIC AMERICAN 


difficulty. If you do not heat quite a 
section of the tube, at least six inches, it 
will break. Or if you heat the tube un- 
equally it will suddenly break. Probably 
the experts heat the tube in a sand bath. 
When one section has been boiled to expel 
the air and has cooled another similar 
length may be filled and boiled as before. 
You will probably break several tubes in 
getting experience, but if you succeed you 
will have a barometer to be proud of. 
Usually amateurs take a wire with a 
small swab of absorbent cotton twisted in 
at the end and run this swab to the bottom 
of the tube. Then fill the tube with mer- 
cury and draw the swab slowly out. The 
cotton will bring with it nearly or perhaps 
quite all of the air in the mercury and 
on the glass in the tube. You should get 
much better than twenty-nine inches at 
sea level with a barometer filled with the 
swab of cotton employed to draw out the 
air. You can get the correct reading of 
the barometer at the Weather Station in 
your place. 


Men Do Not Die With the Tide 
E. F. . “Ts it not true that at the 
seaside tide 


J. says: 
death usually occurs as the 


| goes out?” 


ANSWER: No. 
fallacy to 
couraged it in 


We owe this popular 
Charles Dickens, who en- 
“David Copperfield” and 
other stories. Popular fancy has seized 
upon a false analogy by which the life 
of the patient and the tide are both sup- 
posed to ebb at the same time. 





It is the Impact Not the Fall That 
Kills 

“Ts it true that a person 

considerable height (say 

the bottom or 


M. J. B. says: 
falling from a 
200 feet) is dead before 
ground is reached?” 


ANSWER: No, this has been proven by 
persons jumping from bridges. Other 
Unquestionably, how- 


readily succumb to shock during the fall 
without the physical results of landing. 


Did Japanese Earthquake Change 
Course of Ocean Current? 

C. M. R. asks if the course of the Johan 
current has been changed by the Japanese 
earthquake of last year which would prob- 
ably result in a much hotter and drier 
climate for the Pacific Northwest. This 
year has been extremely dry in Oregon. 

ANSWER: We took up the matter with 
the Hydrographic Office, Navy Depart- 
ment, and Captain F. B. Bassett, U. 8S. N. 
Hydrographer, replies as follows: “You 
are informed that no information has been 
received by the Hydrographic Office which 
shows any abnormal conditions in the flow 
of this current. This office sees no reason 
why an earthquake that did not change 
the sea bottom should more than tem- 
porarily disturb a great ocean current.” 


The Cost of High School Education 

~ W. @. “What is the cost per 
pupil in a high school in a small city or 
where there is a large rural population?” 


says: 


ANSWER: Fortunately we have a gov- 
ernment publication covering your in- 
quiry. This is Bulletin No. 4, 1924, of the 
Bureau of Education, Department of the 
Interior. The school selected is a typical 
rural high school located at Mount Ver- 
non, Washington. Two hundred and 
forty-two pupils come from farm homes 
and 170 from the little city of 4000 in- 
habitants. The cost per pupil was $136 
last year. The pamphlet containing full 
information as to equipment and curric- 
ulum can be secured from the Superin- 
tendent of Public Documents, Washington, 
for ten cents in coin (no stamps). 
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“Glass” Windows for Movie 
Smashes 

A. C. J. asks for the composition of the 
doors and windows which are used in the 
movies where persons and things are shot 
through them, without injuring anyone. 

ANSWER: The following information was 
procured from Colonel Jason S. Joy of the 
Committee on Public Relations, and who 
is affiliated with the office of Will H. 
Hays: “What they do at the Long Island 
studio of the Famous Players, and they 
say the same thing is done on the coast, 
is to pour paraffin out in a mold so that 
it is very thin and use it for windows. 
It is translucent, not transparent, with a 
light behind it—being like a frosted glass 
window. It is very easy, of course, to 
show a real clear glass window and by 
proper cutting of the film, it makes it look 
like a person is thrown through the win- 
dow, when, in reality, he is thrown through 
another window which is put in place of 
the real glass one. If you remember, 
stained glass windows are used a great 
deal, in which case, of course, it is very 
easy to substitute colored paper for the 
glass, and if a dirty window is shown, it 
is very easy to substitute paraffin for the 
real glass.” 


Thick Tumblers Crack Easiest 

© F. “Will a thick tumbler 
stand hot water better than a thin one?” 

ANSWER: Glass is a poor conductor of 
heat, and when the hot water is poured 
into the thick glass tumbler the inner 
layers of the glass are soon at a much 
higher temperature than the outer. The 
higher temperature causes a greater ex- 
pansion, and hence the outer layers are 
burst by the expansion of the inner ones 
(in many cases). In the case of a thin 
tumbler or a beaker glass the whole thick- 
ness of the glass is raised to practically 
the same temperature almost at once and 
consequently all the parts expand equally 
at once, and no excessive strains are pro- 
duced. 


Says: 


Height of the Woolworth Building 

A. Mc. N. says: “What is the exact dis- 
tance from the basement level to the high- 
est point of the Woolworth Building?” 

ANSWER: We are informed by the 
superintendent that the exact distance 
from the basement level to the highest 
point is 829 feet, 7 inches. 





What Does It Cost To Stop a 
Freight Train? 

B. M. G. asks what it costs to stop a 
freight train? 

ANSWER: This is an interesting ques- 
tion. If the train is running fifteen miles 
an hour it would cost $1.44 for each stop. 
The cost decreases with the speed. About 
ten miles an hour the expense is sixty- 
nine cents and it only costs twenty-four 
cents at five miles an hour. Freight 
trains are always stopping and these stops 
are a factor in freight rates and shows 
how intelligently railroad expenses are 
scrutinized. 





What Is “Grade A” Milk 
A. G. B. asks how milk is graded? 
ANSWER: Milk is graded according to 
bacteriological content; not, as many 
people think, according to the amount of 
cream it contains. In other words, Grade 
A milk is not necessarily richer in cream 
than the B or C grades, contrary to gen- 
eral opinion. It is the number of bac- 
teria found in milk which determines how 
it is graded. Grade A milk contains the 
fewest bacteria; there being no more than 
thirty thousand per cubic centimeter in 
this grade after pasteurization. In Grade 
B milk there are no more than one hun- 
dred thousand bacteria per cubic centi- 
meter. In Grade C milk there are no 
more than three hundred thousand bac- 
teria per cubic centimeter. 
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Letters From Our Readers 





The Aurora Borealis 

To the Editor of the Sctentiric AMERICAN: 

For many years it has been suggested 
and the Aurora Australis are intimately | 
connected with electrical discharges be-| 
tween the sun and earth, and a few facts | 
have been quoted to substantiate this be- 
lief, but to the writer’s knowledge nothing | 
more than meager and isolated observa- 


tions have yet been set down to explain | 


this wondefful phenomenon. 

The past 18 months have given those 
living even in Old Ontario excellent op- 
portunities for observation and study. It 
is well known that times of disturbances 
magnetic or electrical on the sun corre- 
spond to periods of maximum magnetic 
variations on the earth. Observations in 
connection with the eleven years’ period 
of the sun spots conducted since about 
1841, have shown a very close relation- 
ship between these solar disturbances and 
magnetic and electrical disturbances on 
the earth. Every appearance of a sun 


spot is not followed by an electrical dis- 
turbance on the earth, for theory and 
observation agree that from these dis- 


turbed areas on the sun electrical dis- 
charges are sent out into space in a cone- 
shaped formation, and it is only when the 


earth comes within this cone that the 
earth experiences the consequent dis- | 
turbances. 


We were well warned for the past year 
that great solar disturbances resulting in 
sun spots almost large enough for observa- 
tion with the naked eye would take place 


We were thus well prepared to observe 
the earth’s response and certainly Nature 
could not be more painstaking in reveal- 
ing, demonstrating and redemonstrating 
the story in detail of the Aurora Borealis. 
Twice in the autumn of 1919 and for three 
successive nights in March, 1920, the fas- 
cinating demonstration was repeated. 

I shall describe my observations on 
Wednesday, March 24th, 1920, compare 
them with those of a well-known experi- 
ment on Electrical Discharges in Rare 
Gases, and offer an explanation or a 
theory to which experiment observation 
and reason seem to lend very considerable 
support. 

The laboratory experiment which repro- 
duces almost every phenomenon of the| 
Aurora may be briefly summed up as 
follows: 

A closed tube into the ends of which 
are fitted conducting wires which may or 
may not be terminated by metallic elec- 
trodes has the air exhausted from it 
until the pressure is about 4% M.M. and 
is placed in a rapidly alternating field. 
When the discharge takes place between 
the electrodes, the following phenomena 
may be observed: 

(1) A velvety glow, often appearing in 
patches, runs over the surface of the 
cathode, 

(2) For some distance in front of the 
sathode is a comparatively dark region 
called the Crooke’s dark space. The 
length of this dark space increases as the 
pressure diminishes. 

(3) There is a luminous boundary to 
this dark space approximately parallel 
to the surface of the cathode. This 
luminous region, which comes next to the 
dark space, is called the negative glow, 
and it is a column of variable length and 
quite independent of the position of the 
anode, 

(4) Following the negative glow is the 
Faraday dark space variable in length, 
sometimes distinguished with difficulty. 

(5) The remainder of the tube quite up 
to the anode is occupied by a luminous 
space called the positive column. This 
region often exhibits striking periodic 
variations in its luminosity known as 


striew. The distance between these stria- 


| tions increases as the density of the gas} 


| diminishes. 


These strize often have an| 


“ | irregular motion of translation which ob- | 
that the streamers in the Aurora Borealis | 


| 


| 


| path to the 


| 








|}of a millimeter streams of minute par- 


March 24th, 
on the side of the sun nearest the earth. | 


When observed 
many discharges 


secures their distinctness, 
in a revolving mirror 

appear striated which seem continuous 
when examined by direct vision. The 
positive column always takes the shortest 

negative electrode and is made 
up of a succession of discharges by which | 


the electricity passes between the elec- 
trodes. 
These phenomena are also presented 


when metallic electrodes are not used, the | 
chief difference being that the critical 
pressure, i. e., the pressure at which it is 
impossible to obtain a discharge, is more 
easily reached. In either case, as the 
pressure is diminished the appearance of 
the discharge changes very much. At 
first the spark becomes more regular and 
uniform between the electrodes, then 
broadens out and assumes a fuzzy appear- 
ance of a bluish color. When the pressure 
is lowered still more the color of the dis- 
charge changes from bluish through red 
dish purple to reddish orange. When the | 
pressure is lowered to about a hundredth 





ticles issue normally from the cathode. 
They may be deflected by a magnet, and | 
| they possess other remarkable properties. | 
They are called cathode rays, and thus as 
the pressure is diminished the color again 
changes to white. 

Now let us compare all these phenomena 
with those observed on the evening of 
1920. The sun and the earth 
formed the electrodes, both being elec- 
trified bodies. The polar regions of the 
earth being the locus of the greatest con- | 
centration of lines of force of the earth’s | 
magnetism facilitate the direct passage of | 
the electrical discharges from the sun} 
just as in the laboratory experiment dis- 
charges take place more readily along the 
lines of force in a magnetic field. The 
column of air, diminishing in atmospheric 
density or pressure as the altitude in- 
creases until passing beyond the atmos- 
phere of the earth we have a vacuum as 
perfect as can be obtained in any closed 
tube, takes the place of that piece of 
apparatus. Electrical disturbances on the 
sun which have been almost continuous | 
for some months supplied the necessary 
voltage. Thus did Nature set up the ap- 
|paratus for an experiment familiar to 
Physicists, but on a scale so great that it 
took the sun and a planet 90 millions of 
miles away to support it. 

What were the observations attending 
this demonstration of Nature’s? After 
two brilliant displays on March 22d and 
23d, I awaited the first signs of activity 
on the evening of the 24th. The sky was 
clear, the moon was but slightly advanced, 
conditions were ideal for observation. 
About 7:45 o'clock a dark mass resembling 
a cloud loomed up near the horizon and a 
little east of north; the experiment had 
just begun. The earth was the cathode 
and this dark cloud-like mass was none 
other than Crooke’s dark space. <A 
brilliantly luminous boundary to this dark 
space soon followed, and grew brighter 
and spread out until it formed a wide 
border. This was Nature’s Negative glow. 
Beyond this a second dark space, but not 
so dark as the lower one, was at times | 
visible. This corresponds to the Faraday | 
dark space, and like it was at times in-| 
conspicuous though at other times it was 
quite discernible. In a few minutes the 
characteristic streamers shot up high 
toward the zenith and thus the positive 
column was presented. The periodic vi- 
brations in the luminosity of these 
streamers demonstrated the striew of the 
closed tube in a manner werthy of Nature, 
and at the same time so closely resem- 
bling those seen in a successful experi- 





























A Gift—or an Investment 
That Gives Pleasure and Help | 
Every Day of the Year 


THE | 
NEW INTERNATIONAL 
ENCYCLOPAEDIA | 


Now Brought Thoroughly Up-to-Date | 
By the Preparation of 


A Complete New Supplement 


America’s greatest reference work now 
covers the world and the world’s knowl- 
edge right down to 1924. A splendid two- 
volume Supplement has just been added to 
the work to record all the new knowledge 
created during the recent epoch-making 
years. You may go to The New Interna- 
tional Encyclopaedia for any facts you need 
and be assured that they are presented fully, 
interestingly, with the highest authority. 
The editorial staff of the Encyclopaedia, 
aided by officials of the U. S. Government, Business and Univenity 
authorities and other specialists, have prepared a supplement so cem- 
prehensive that it makes The New International Encyclopaedia 


The Latest and Most Complete 
Reference Work in Existence 


There is no excuse for uncertainty or lack of 
information when the knowledge you need is so 
quickly, conveniently, and reliably available in 
this great questicn-answerer. The world has 
recently seen a succession of events of far-reach- 
ing importance —in national and international 
affairs; in science, commerce, industry, literature, 
art; in every phase of human activity. You need 
a ready, reliable source from which you may 
draw this knowledge whenever you have need 
for it. You will never be disappointed if you 
rely on The New International Encyclopaedia 
with its splendid new Supplement. 


Write for Details of Special Offer 


To put The New International Encyclopaedia with its great Supplement most 
easily within reach of those who need it, the publishers are presenting to 
new subscribers a remarkable special offer that 
affords an unusual opportunity to secure this in- 
dispensable reference work. Let us send you full 
details of this special offer without obligating 
you in any way. 

















Yours Free on Request 
‘The Man Who Know’s”’ 


This interesting and profusely illus 
trated little book contains a story that 
may have a definite bearing on your 
career. There is as well full informa- 
tion about the New International Ency- 
clopaedia, how it has been developed, 
and what its value may be to you. The 
booklet is free—just send the coupon. 








DODD, MEAD & COC., 
443 Fourth Avenue, New York. 
Send me without cost or obligation a copy of 
“The Man Who Knows,” and ful! information 
about The New International Encyclopaedia 
and your present special Supplement offer. 
(Sci. Am. 12-24) 
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W-LDouglas 


$5,°6,°7 « §8 SHOES 


BOYS AT $4.50 & $5.00 
Women of fashion should know that our women’s 
shoes are high-class, made in the most distinctive, 
up-to-date and exclusive styles, which appeal to 
those who desire stylish, comfortable and serviceable 
Shoes at reasonable —. 
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French Toe 
for Men 
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eal, W. iL DOUGLAS PEGGING 

A ive € Sma 1 li 

Russia calf'with Seorm Wele, $6.80 SHOES AT 7 YEARS OFAGE — Russiacalf at a popular price. $6.00 
WEAR W. L. DOUGLAS SHOES AND SAVE MONEY 

FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy 

and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by 

wearing them can you appreciate their superior qualities. The exclusive, smart models, 

designed especially for young men and women, are leaders everywhere. 

W. L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 

opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality, 

comfort and service are rarely found in other makes at our prices. 


| 
WHEREVER YOU LIVE demand W.L. Douglas shoes. They are sold in 120 of our stores in 
l 























the principal cities and by over 5,000 shoe dealers. For economy and dependable value, 
wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The 
stamped price guarantees the value. If not for sale in your vicinity, write for catalog. 
e W.L. Douglas Shoe Company, 163 Svark St., Brockton, Mass. 











The Book Department 


Louis S. Treadwell, Manager 


Will furnish any 


of the following 


Recent and Important Books 








| through the 


wegen 


| the practical phases of the more important 
| types 


|chapter. <A 


| $4.20 postpaid. 


|any particular type, 


| ering fundamentals of design, 
| ness of cylinder walls, etc., 


Makers oF FarmmMa CIGARETTES and W. L. Dovctas SHoe Co. have our endorsement. 


Electric Railway Handbook 
By A. S. Richey 
Professor of Engineering—Worcester Polytechnic 
Institute 
Thoroughly revised to include details essen- 
tial to manager or operator, from roadbed | 
various electric installations and 
and communications. 
$4.20 


apparatus to signals 
Published by McGraw-Hill Book Co. 





‘Elements of Electrical Engineering 
By G. D. Shepardson 


| Prof. of Electrical Engineering, Univ. of Minnesota | 


An introductory text-book emphasizing 
of machines and the principles in- 
volved, with a minimum of simple mathe- 
matical treatment. Admirable “Topics for 
further study” are given at the end of each 
splendid reference and study 


guide. Published by The Maemillan Co. 


Every-Day Electricity 
By H. T. Wade 





Editor, “‘Applied Science and Technology” 
“A simple introduction to common electric | 
phenomena,” by this recognized authority, in | 
understandable language, though not a popu- | 
larized treatment. Published by Little, 
Brown & Co. $2.15 postpaid. 


Oil Engines 
By A. L. Bird 
A broad treatment of the special problems | 

and results attained without reference to! 
ineluding mechanical 
details peculiar to oil engines, without cov- | 
such as thick- | 
common in gen- 
eral practice. Published by E. P. Dutton &| 
Co. $5.20 postpaid. 


| pre-history are 
into a connected narrative. 


Burning Liquid Fuel 

By W. N. Best 

Consulting Engineer 
Thirty-three years’ experience as a liquid 
fuel expert are summarized in this most 
complete and authoritative treatise, covering 
every practical application, with detailed 
diagrams of apparatus and installations. A 
comprehensive and understandable guide 
through the entire range of the art. Pub- 
lished by U. P. C. Book Co. $4.15 postpaid. 


Power Development of Small 
Streams 
By C. C. Harris, A. S. M. E. 

A eomprehensive and easily understand- 
able treatise on small water powers, covering 
every detail from measurement of flow, 
through dam building to power application, 
with numerous illustrations of machinery. 
An appendix of 36 pages gives essential 
tables for complete water power calculations. 
Published by The Rodney-Hunt Co. $3.70 
postpaid. 


Physics 
By O. M. Stewart 
Prof. of Physics, Univ. of Mo. 

There has been a need of a general text 
which would lie between the many “popu- 
larized” treatments and the more abstruse, 
understandable only to those with engineer- 
ing knowledge. Professor Stewart has met 
this need and produced a reference which 
will be welcomed by those who want an 
authoritative source of explanation for the 
many questions which arise in our general 
experience. Published by Ginn & Co. $3.75 
postpaid. 


The Wonders of Salvage 
By David Masters 
Those who have been interested in thé 
articles on salvage appearing in SCIENTIFIC 
AMERICAN, will find in this book a continua- 
tion of this fascinating subject. Published 


| Published by Prentice-Hall, 





by Dodd, Mead & Co. $2.65 postpaid. 


Atomic Structure and Spectral 
Lines 
By Arnold Sommerfeld 

Prof. of Theoretical Physics, Univ. of Munich 

Translated from the third edition of this 
author’s standard work on the construction 
of the atom. A comprehensive account, in 
language not too difficult and not too ex- 
clusively mathematical, of the new Physics 
of the atom and the meaning of the lines of 
the spectrum. Published by E. P. Dutton & 
Co. $12.00 postpaid. 


Real Estate—Principles and 
Practices 
By P. A. Benson 
Secretary, Dime Savings Bank 
N. L. North 
Lecturer of Real Estate, N. Y. Univ. 
Covers the actual work of the real estate 
business completely—sales, brokerage, man- 
agement and ownership: closing of contracts, 
examination and transfer of title, valuation, 
appraising, mortgages and renting. Invalu- 
able to the operator. Published by Prentice 
Hall. $5.20 postpaid. 


Insurance, Principles and Practices 

By R. Riegel 

Prof. of Insurance, Univ. of Penna, 
H. J. Loman 
Assist. Prof., Univ. of Penna. 

Explains clearly accident, health, life, fire 
and automobile insurance, marine, title, 
credit, liability and compensation insurance, 
as well as special forms such as finger insur- 
ance for pianists. A complete reference. 
$6.20 postpaid. 


The Dawn of Mankind 

By H. O. Whitnall 

Prof. of Geology, Colgate 
The outstanding features of man’s long 
here outlined and merged 
Numerous illus- 
trations and tables correlate with the text 
and the most recent discoveries are placed 
in chronological order. An interesting treat 
ment. Published by Richard G. Badger. 
$3.20 postpaid. 


Foibles and Fallacies of Science 
By D. W. Hering 
Prof. Emeritus, N. Y. Univ. 

Celebrated vagaries of Science in interest- 
ing stories of queer theories and famous 
hoaxes are here told in entertaining style. 
The cardiff Giant, Symmes Theory of the 
earth’s hollow center, famous prophecies, 
ete., are treated from a scientifie stand- 
point. Published by Van Nostrand. $2.65 
postpaid. 


The Discovery of Intelligence 
By J. K. Hart 

Tracing from the customs and habits of 
the first men whose folkways diseouraged 
initiative or any acquisitive sense, down to 
the discovery of intelligence which Aristotle 
attributes to Socrates, then on through the 
stultification of independent thought by 
Monastie domination, the author approaches 
the questions: What has been done with 
intelligence in these intervening years? 
What is now beiag done? and What shall be 
done in the future? A brief for freedom in 
education, free from pedagogical tinges, in 
brilliant and entertaining style. Illustrated 
with reproductions of quaint engravings. 
Published by The Century Co. $4.20 post- 


paid. 
Why the Weather? 
By C. F. Brooks 
Asso. Prof. of Meteorology, Clark Univ. 

An interesting collection of facts for those 
who wish a serviceable reference for the 
common mutations. True indications based 
on averages, as well as fallacies, weather 
proverbs, ete., are included together with 
much valuable data. Published by Har- 
court, Brace & Co. $2.15 postpaid. 


All the above books are obtainable from the Scientific 
American Book Department, 233 Broadway, N. Y. C. 


In dealing with them please mention ScIENTIFIC AMERICAN. 
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ment that their identical nature could not | 
unnoticed. The wave-like motion 
surged upward and retreated. Streamers 
swayed from right to left as the whirling 
earth varied the field of force or the) 
density of the medium harmonized with | 
the electric vibrations. Again and again | 
two pencils of these rays were seen to 
exert a mutual repulsion, one shifting to 
the right while the other moved off to the 
left. This is exactly the behavior of the 
cathode rays in the laboratory experi- 
ment. All the colors common to the 
laboratory experiment were present, and 
there were none others. These colors} 
were arranged in the same order accord: | 
ing to the density of the atmosphere mov- 
ing away from the surface of the earth | 
in the order they appear in the closed 
tube as the air is being exhausted. The 
dark cloud-like Crooke’s space in Nature’s 
demonstration was clearly of an electrical | 
nature. Its surface surged up and down | 
as the streamers shot upward or retreated, | 
another proof of the identical nature of 
the experiments. For, as mentioned above, | 
the length of Crooke’s dark space in-! 
creases as the pressure diminishes, and | 
certainly the pressure is diminished when 
these streamers shoot forth, for their 
whiteness asseciates them with very low 
pressures, The experiment lasted a 
couple of hours, during which time man’s | 
electrieal messages by telegraph line and | 
cable were held up, but Nature demon- | 


puss 


| 
| 
| 
| 


strated in every detail “Discharges be- 
tween Electrodes in a Rare Gas.” 
M. J. O’Neti1, M.A. 


The Collegiate Institute, 
Morrisburg, Ont. 


Some Psychic Hypotheses 
To the Editor of the SctentTiIric AMERICAN: 

[ have followed the course of the 
SCIENTIFIC AMERICAN psychic investigation 
with mueh interest. It is, I agree, a hard 
question and the results have not been 
convineing to a disbeliever in the claims 
of the mediums. I do not altogether agree 
with current explanations. Life is a 
mysterious thing and chemical and phys- 
icel phenomena are but one degree less 
so. Can we be sure when we tie a medium 
with an organic substance (a rope), that 
some force—electrical, magnetic or other- 
wise—generated by or emanating from the 
body of the medium, may not alter the| 
physical properties of the rope by increas- | 
ing its elasticity, thereby allowing the! 
medium to escape from or return to its} 
bonds? Such an hypothesis seems to me | 
less preposterous than some other SUPPO- | 
sitions. Much less so than those men- 
tioned in February, 1924, ScIeNTIFIC 
AMFRICAN—especially the one referring to 
the fourth dimension. 

In the ease of psychic lights and ma- 
terializations may they not be caused by 
chemical action—the formation of un- 
stable compounds—caused by forces ema- 
nating from or crossing within the body 
of the medium? Both phenomenon seem 
to have a definite connection with the | 
hands and head of the medium—Just | 
where cencertration is greatest and where | 
evidence most expected, as in a static) 
electrical machine. 

The cooling influence of the mediumistic 
trance upen the immediate vicinity can 
be explained upon the above supposition. 
The phenomena are peculiar chemical 
combinations caused by forces which have 
the medium for their seat. 

The human body has been developed by 











the “life facter” (i. e., the spirit, soul, | 
will, ete.) through evolution, partly by | 
desire and effort of the life factor, but | 





much more by exigencies and influences | 
of surrounding conditions. It is a channel | 
of expression for more forces than the | 
life factor but as long as the life factor | 
is dominant other forces are opposed and | 
supressed and when the life factor is 
supressed or suspended as in a medium- 
istic trance, other forces may act through 
it as a channel and produce various pe 
culiar phenomena, 
selmont, Ohio. 





ALLAN KEMP. 
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CYCLONE Fence Co. have our endorsement. 


Science Notes 
The Present Status of Fruit and| 
Vegetable Dehydration 

ROFESSOR WILLIAM V. CRUESS |} 

of the University of California dis- 
cusses this important topic in a _ recent 
issue of Chemical and Metallurgical En- 
gineering. He presents data relative to | 
heat efficiency, volume of air required, | 
effective humidity, air velocity, recircula- 
tion and critical temperatures. Types of | 
dehydrators and commercial operations 
are also included. The results of experi- | 
ments carried on by the U. S. Depart- 
ment of Agriculture, State Experiment 
Stations, and independent investigators | 
are given in part and quoted here: 

“The horizontal (or nearly horizontal) 
blast, tunnel type of drier with a ret 
culation system has proved more efficient 
and more economical 
natural draft types. | 

“High relative humidity of the air used | 
in drying has been found necessary for 
products which case-harden —e.g., for} 
pears, potatoes, tomatoes, large prunes 
and peaches. Most vegetables must be 
dried to a very low moisture content (less 
than 8 percent) to prevent considerable 
changes in flavor and color. 

“Vacuum fumigation with CS, or heat-} 
ing to 145 deg. F. is effective against in-| 
sect eggs. Not only the product but also} 
the container (carton, box or can) should! 
be treated, as the latter often contains} 
eggs of the Indian meal moth, the most 
serious pest to dehydrated products. 


of labor than the 


Low 
moisture content discourages their growth. 
Storage at 32 deg. F. will destroy insects 
and eggs. | 

“Moderate temperatures (below 150 deg. 
F., preferably below 140 deg. F.) give the 
best products. 


“Static pressure (air resistance) has 
been greatly underestimated by many 


builders of dehydrators. Tests have shown 
that flues must be large and sharp angles 
in flues or tunnels avoided. 

“Higher velocity of air than is now in 
common use has proved economical and | 
desirable. A velocity of 800 feet per min- | 
ute is recommended. 

“Blanching (partial precooking) of | 
most vegetables has been shown to be | 
desirable, because it hastens drying, de- | 
enzymes which would otherwise 
cause darkening and loss of flavor in the 
dried product, and because blanching im- 
| proves and “sets” the color. | 

“Very little sulfuring before drying is 
inecessary for fruits to be dehydrated— | 
much less than for sun-dryinz. Immersion 
in dilute salt solution sti!i further re 
duces the length of sulfuring. 

“Dipping grapes in boiling dilute lye 
for a few seconds cracks the skins and 
shortens the drying period to half or 
quarter the time required for undipped | 
grapes. | 

“Wine grapes have been dehydrated in | 
enormous quantities in California. (For: 
the preparation of home-made ‘grape 
juice’? Draw your own conclusions!) 
Tests have shown that such raisins may 
be stemmed, seeded and used for making 
pies, puddings, etc. 

“The antiscorbutie value of dehydrated 


vegetables, especially spinach, is being 
studied by several investigators. Definite 


statements on this point would be pre- 
mature at this time.” | 


Artificial Iron Ore 

g the preparation of hydrogen for 

balloon purposes a peculiar type of 
iron ore is necessary for best results. 
This is a porous type of ore easily pene- 
trated by the steam which is passed over 
it and easily reduced again to the oxide 
in the cycle employed. 

In the Bureau of Standards experi- 
ments are under way looking toward the 
production of an artificial iron ore which 
should be superior to native materials for 
this purpose. The materials are made by 
impregnating a porous earthen-ware sup- 





sporting body with iron nitrate which is 
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Cyclone“Galv-After” Chain Link 
Fence Fabric effectively resists corro- 
sion. Gives maximum property pro- 
tection with minimum upkeep expense. 







We also build Iron Fence suited to any purpose. 
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Clipping the Hair 
of a Nation! ‘ 


‘Top: 4Y, in thousands of busy barber shops, 
men ease themselves into friendly chairs 


and have their hair cropped in a better, quick- a 


er way by an electric clipper. Thanks to the fractional horsepower 





motor-—which made this ingenious device possible-—another vision- 4 4.», —— estat 
ary possibility has become a practical reality. Thanks to Dumore base froma: A.C. 
or ° 


fractional horsepower motors and to Dumore advisory engineers, 
the Moore Electric Hair Clipper—pioneer of them all—has won and 
retained the leadership of its field. 


Perhaps our Engineering Department can do for you as they did 
for Moore. The personnel of this department have for years been 
accustomed to adapting fractional horsepower motors to new appli- 
cations. If you are developing a motor driven device, tool or appli- 
ance and find a perplexing power problem retarding its success—or 
if you are a manufacturer planning to change the power unit you are 
now using, you will find the advice of these experts to be extremely 
useful. Write them anytime—they welcome problems that aren’t 
easy. : 







Type-A Stripped 
Js h. D. Cast iron frame, 
enamel finish. Babbitt 
bearings, wick oil feed. 
Operates on A.C. or D.C. 


WISCONSIN ELECTRIC COMPANY 
4800 Sixteenth St. 


Type-D 
14 h. p. Cast iron frame, 
enamel finish. Plain 
bearings, erease cups. 
Operates on A.C. or D.C. 


Racine, Wis. 


Ore 









No. 3GM Strip 
lg h.p. Aluminum frame, 
enamel finish. Norma 
bearings, a 
Operates on A.C. or D. 


Fractional HPMotors 





SkinnerBros. 


Baetz Patent BEATING SYSTEM 


Heating Equipment Builded That Heats Your 
Plant Thoroughly at Less Cost 


Uniform temperature, every hour of the day, on 
every floor, in every corner, all open spaces 
heated, none can escape no matter how cold it 
may be outside the plant when Skinner Heaters are 
used. There is the satisfaction in having heating 
equipment that is builded for your mill require- 
ments. Under such favorable conditions opera- 
tors can do their best and biggest work and produc- 
tion is kept up, without stress, to ite full capacity. 












Performs with economy in every hour of operation 
Skinner Heaters are individual compact units, they heat and 
ventilate and can be adapted to practically any type of air 
conditioning service; constructed in the floor type and the 
inverted type for overhead suspension. They are effective 
because of their simple, scientific construction. No outside 
pipes or ducts are used for air distribution. Fan operated 
by any power available. Use live or exhaust steam at high 
or low pressure. They are portable and can be moved from 
one place to another> C ly bled befure ship- 
ment. Ezsy to instali, most ‘economical to operate and the 
maintenance cost is exceptionally low. Performance is posi- 
tively guaranteed when iastailed as directed by our engineers. 



















Our Engineers Are Always at Your Service 


Our trained staff of experts will advise, without obli- 
gation, with Executives, Engineers, Superintendents 
and Managers concerning heating, ventilating and 
air conditioning systems for buildings of every type. 
Satisfaction in every detail is the result of our work. 





§xinass x Bros Baetz Heater Steam Coil 
. C. uses live or exhaust steam 
at any pressure. Where steam is not 
available we furnish Skinner Bros Pat- 
ented Direct-Fired Heater Type D. F. 
which burns coal, coke, wood, gas or oil. 









Among the Prominent Concerns Who Use Skinner Systems Are: 


Westinghouse Electric & Mig. Co., Hoosier Desk Co., American Stove Co., Roxana Petroleum 
Corporation, International Shoe Co., General Electric Co., Ford Motor Co., Fairfield Paper Co., 
Maxwell Motors Corp., National Enameling and Stamping Works, Standard Steel Car Co., Certain-teed 
Products Corp., Commonwealth Steel .. American Brake ‘Co., International Paper Co., Best 
Foundry Co., Federal Foundry, American Car & Foundry Co., Massillon Steel Casting Co. 


SKINNER BROS MANUFACTURING CO., Inc. 


Sole and exclusive manufacturers of Skinner Bros Baetz Patent 
Heaters and Skinner Bros Patented Direct Fired Heaters . 


Home Office and Factories: 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories: 130 Bayway, Elizabeth, N. J. 
Sales Offices and Branches in All Principal Cities 
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then decomposed to the oxide. These 
earthenware shapes may be of various 
sizes and contours. The Laboratory ex- 
periments on a small scale indicate that 
the material is far superior to natural 
iron ore for the purpose of producing 
hydrogen, and there will soon be produced 
a sufficient quantity to permit extensive | 
tests in the hydrogen plant at Langley 
Field, 


Spectroscopic Alternations of the 
Chemical Elements 

NE of the important achievements of 

the optics division of the Bureau has 
been its recent tests of the spectroscopic 
alternation law across the entire periodic 
system of chemical elements. This work 
involved the analysis of complex arc 
spectra of elements appearing in columns 
IV to VIII of the periodic table. For'| 
some time work has been in progress on 
the are spectra of titanium, vanadium, 


IV, V, VI and VIII, respectively, and in 
which no significant regularities had here- 
tofore been detected. The structure of | 
the chromium spectrum was reported some | 
months ago. A paper on the regularities | 
in the are spectrum of iron was published | 
the end of June, and similar work 
peared in July, and a successful analysis 
of the vanadium spectrum has just been | 
sent to press. These results prove for the 
first time that the structures of are 
spectra alternate from even to odd groups 
throughout the system of chemical ele- 
ments. Satisfactory progress has been 
made in connection with similar work on 
the are spectra of platinum, nickel, co- 
balt and scandium, 


ap- | 


A Fraudulent Gas Saving Device 
HE priests of ancient Egypt devoted 
nearly all their inventive talent to de- 


| vices for fooling the people and persuad- 





ing them to part with their hard-earned 
cash, and some inventors today still de- 
vote much time and thought to the same 
purpose. 

A device of this kind recently showed 
up for test at the Bureau of Standards, | 
having been brought there at the request 
of one of its inventor’s prospective vic- | 
tims. It consisted of a “gasoline saving 
device” with which, its inventor claimed, 
a car could make 54 miles on one quart 
of gasoline. The inventor proposed that 
the Bureau of Standards conduct a road 
test. The Bureau's engineers agreed, but 
insisted that the car be weighed before | 
and after the test, and that the run be| 
made to Frederick and back, a distance of | 
one hundred miles. The inventor hesi- | 
tated at these conditions, but finally gave | 
his consent. His hesitation caused sus- 
picion, and a thorough search of the car} 
was made, 

The search revealed two 
tanks, one under the rear seat and one 
under the front dash. 3oth contained 
gasoline, and both were connected to the 
carburetor by means of hidden pipes. 
There was a valve, convenient to the 
driver’s foot, with which these hidden 
supplies could be turned on. Thus the 
fraud was detected and the proper authori- 
ties were notified in case an attempt was 
made to place the device before the in- 
vestors of the country. 

To anyone familiar with gasoline en- 
gines, the absurdity of the inventor’s claim 
is obvious. Power is required to drive the | 
car, and this power is furnished by the | 
engine, The engine in turn gets its power | 
from the gasoline it burns. The laws of 
thermodynamics enable us to calculate the 
maximum efficiency obtainable with a 
given type of engine, a maximum which 
is limited by the temperatures the engine 
parts can safely stand. And this maxi- 
mum is approached very closely in present 
day practice. Improvements may come as 
a result of refinements in the design, but 
no attachment could possibly give the 
marvelous increase in efficiency claimed by 
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Research Problems in Colloid 
Chemistry 

R. W. D. BANCROFT has contributed 

a list of problems in colloid chem- 
| istry through the Committee on the Chem- 
| istry of Colloid of the National Research 
| Council. Parts of this report have ap- 
peared in the Journal of Industrial and 
Engineering Chemistry and the report as 
a whole is now available as No. 13 of the 
teprint and Circular Series of the Na- 
tional Research Council. It is seldom 
that a comparatively new field in science 
ean have the advantage of some two hun- 
dred problems being stated by an author- 
ity in such detail and with such clearness. 
It is out of the question to discuss these 
questions in detail here but the fact that 
they have been stated should make them 
available to a considerable number of stu- 
dents who desire to work in a new field 


As an example, problem No. 70 is quoted : 

“Action of Hydrochloric Acid on Hide 
Power.—Kubelka, found that the amount 
of hydrochloric acid taken up by hide 
| power was 0.74 milli-equivalent of hydro- 
chlorie acid per gram of dry hide power, 
regardless of the concentration in the 
solution, at least from 0.01 N HCl up. 


| This should mean that a definite chloride 
|or hydrochloride is formed which shows 


no appreciable hydrolysis or dissociation 
when in contact with 0.01 N HC, This 
might be true; but Kubelka says that it 


|is obvious that hide power will fix more 
acid in presence of sodium chloride. 
When he takes a 10 percent sodium 


chloride plus hydrochloric acid he finds 
that the amount of acid fixed is inde 
pendent of the concentration of the acid 
as before, and that the total amount is 
now 0.97 milli-equivalent of hydrochloric 
acid per gram of dry hide powder. As a 
there is no reason why 
addition of sodium chloride should in- 
crease the amount of hydrochloric acid 
fixed by hide powder for the case where 
there is only one compound and it is not 
appreciably dissociated or hydrolyzed. 
Kubelka’s results are, therefore, contra- 
dictory and must be repeated. To make 
matters worse, Kubelka finds that, with a 
20 percent sodium chloride solution, the 
amount of acid taken up increases with 
the concentration of the acid.” 


Methanol 


OME time ago attention was called to 

the coinage of this word to be used in 
the future to designate methyl alcohol, 
commonly called wood alcohol, The pur- 
pose was not to obtain a shorter word for 
this important material nor to dignify it 
with a high-sounding title but to provide 
a trade designation which would not in- 
volve the word “alcohol” and consequently 
detract from the use of this material as 
the uninformed. In one 
year in one of our larger cities there were 
fifty-four deaths traceable to the internal 
use of wood alcohol. As soon as the word 
methanol had been accepted by the trade 
and users, the number of deaths in the 
same locality dropped to less than twenty 
in a year. It is believed that a great deal 
more has been accomplished by this in- 
genious device than would have been pos- 
sible by any campaign of education or 
legal enforcements., 


Rubidium in the Sun 
OLLOWING up the suggestion of Dr. 
M. N. Saha that the principal lines of 

rubidium, which are invisible in the solar 
spectrum, should appear faintly in the 
spectra of sunspots, Prof. H. N. Russell 
has examined the fine set of plates of the 
spot spectrum taken by Brackett with the 
150-foot tower telescope at Mount Wilson, 
and finds rather conspicuous lines very 
near the known positions of both lines of 
the principal pair of rubidium. These 
lines are strictly confined to the spot, are 
rather diffuse, and show a strong Zeeman 
effect. Professor Russell believes that 
they establish the presence of rubidium 





the inventor of this device. 


in the sun. 


Wisconsmy Execraic Co. and Skinner Bros Mrc. Co., Inc. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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“I could never resist Page,” 


said the President of the United States 


“His letters are the best 
I have ever read. I hope 


that some day they will 
be published.” 


HEY have been published, and the American public finds, too, that it cannot 

resist the charm of Page’s magic pen. Seventy-five thousand people have paid 
$10 each outright for the pleasure of reading the letters of our wartime Ambassador 
to Great Britain. Four former premiers of Great Britain, Lloyd George, Asquith, 
Bonar Law and Balfour, after reading Page’s letters in book form, were inspired to 
start a movement which brought a Page Memorial Tablet to Westminster Abbey. 
Thousands of booklovers, swayed by the artistry of Page’s writings, voted that his 
letters constitute one of the ten greatest books of the century. Literary critics here 
and abroad were so carried away by their enthusiasm that some apologized for seem- 
ing to be too effusive in their praise. Thus J. St. Loe Strachey, the brilliant editor 
of the London Spectator, assures his readers that his words are uttered “with sober 





Many a time in those fearful days in 1916 and 1917 
Page would sit in his dressing gown at his bedroom deliberation and not in any inflated rhetoric.” 
desk into the small hours of the morning, pouring D 
forth his inmost thoughts in letters to President 
Wilson, Colonel House, Sir Edward Grey and others. 


As you read Page’s letters, crisp sentences, brimming over with exuberance and 


More than any other man, he helped bring the United spontaneity, follow one another with airy speed. Here is a word which no one else 
States into the war. His letters changed history, but . . A 7 : 2 ‘ 
Se ee er eee a would use in just that way—and how it hits the mark! And here is a’deft quip, so 
he never knew they would bring delight to countless . ae A ‘ ; 
thousands of readers. aptly phrased, so original, that you hold your breath in sheer delight. 


The Life and Letters of Walter H. Page 


may now be had im a special 4-volume edition with 


THE WORLD’S WORK 


for the cost of the original 2-volume set alone—and at easy terms 


Send No Money! 


AY we send you for your approval, at our own expense, the new four-volume set 

of the Life and Letters of Walter H. Page and the current issue of THE WORLD’S 
WORK, the great current events magazine which Page founded and long edited? Look 
them over; read them if you will; and then at the end of ten days decide whether you want 
to part with them. The fact that we dare make such an offer proves that we are supremiely 
confident that you will be delighted with the books and the magazine. 


Let us send you the books and 
magazine for free 
examination. 






$s are bound in blue cloth stam 





The book: 
Actual size of each eae 8% inches high, ¢ 6 — jf! “ inch thick 
= oe ee ee ee ee ee es ea, oo om : — ~ . 4 ss Se ee : 
> eles tae & Oop mann, Only when you have definitely decided that you want the books to remain in your library 
Garden City, N. Y. TODAY : and that you want THE WORLD’S WORK regularly on your reading-room table—only 
Gentlemen: You m a f i tion, ch . , i , ey 
' prepaid, the new 4-vollume “act “of “he Life and Letters of ‘ then does payment begin at the easy rate of $1.00 a month-until $10.00 have been paid. 
alter Page, i i t t ° .cm , , > j 
‘ with gold le ttering, and. the curre nt issue of THE WORLD'S i Where $10.00 outright brought you only the original two volumes, these same ten dollars, 
w either return the boo at ur expen within . . ois 4 : . 
| ten ae send you $1 a ‘month until $10 has ‘been “paid for i payable in easy instalments after the free inspection period, now buy you the new four 
the and a fu e t t . ~ eas ; “| q 
i wo vicious im s volume set plus a year’s subscription to THE WORLD’S WORK, a regular $4.00-a-year 
Or, Kt preferred—Enclosed please find $10 in full payment. e ve : 
J i magazine. 
f Name 4 
B Address i Mail the coupon today; otherwise you may forget. And bear in mind that we have 





SA-12 


toate me cee maaaaeaaewmea ad printed a limited edition of the four-volume set, so “first come, first served.” 


Dovusigpay, Pace & Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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—Of dual service 


INGS “High Intensity” Magnetic Separators 

serve a dual purpose and hence are doubly 

valuable in over 3000 industrial plants in which 
they are installed. Not only do they reclaim metal 
from waste, thus taking profit from dirt, but they 
protect the crushing and grinding equipment from 
stray iron that will cause trouble and expense un- 
less it is expelled. If stray iron is prevented from 
entering raw materials the finished product will be 
higher in quality and thus find a quicker and more 
profitable market. 


DINGS MAGNETIC SEPARATOR CO. 
709 Smith Street, Milwaukee 


Senarate 








e "phone book 


in 


batter bulletins ver fichmond 
P t, Chi 
as de»cribe Pittsburgh Cleve 
? land, St. Louis 
eac’ type. Birmingham, Los 
f eles, Cincin- 
~ Ack for Salt dake 
. San Fran 
a your copies. cisco, Buffalo 
A. 12-8-RTG 





— 

























Pines Mover of Machine-Hands 


With horsepower rated, you get what you need of mechanical 


energy for running machines. 


With man-power rated (by 


Veeder Counters) you get what you need of human energy—at 


machines. 


operator works. 


A “Veeder” shows how hard, how skilfully the 


That's why you get more work, more drive at 


the machine with a 


This Small Rotary Ratchet Coun- 


6) counts 
ments of the lever, as required for record- 


ter (No. 





ten. 


Price, $2.00. 


Small 
model, also $2.00. 


lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
This 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
(Cut nearly full size.) 
Revolution Counter 


COUNTER 





reciprocating move- 


ing the output 
of many small 
machines. 
When the lever 
is moved 
through an 
angle of 40 to 
60 degrees, the 
counter ee ie 
ters one. 

further 





This large Set-Back Rotary Ratchet 
Counter records the output of punch presses, 
metal-stamping machines and others where a 
© reciprocating movement indicates an operation. 
the Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Provided with from four 
to ten figure-wheels, as required. Price with 
four figures, as illustrated, $11.50. (List.) 
Equipped with lock and keys to prevent tam- 
pering with the record, $2.00 extra. (Cut less 
than half size.) Set-Back Revolution Coun- 
ter, $10. (List.) 


counter can 


of similar 


The Veeder booklet is an 80-page guide on how to register an in- 


creased production at ANY machine. 


Sent free to all who may 


meet with the problem—in invention, engineering or manufacturing. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 
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Is Time the Fourth Dimension? 
(Continued from page 402) 
ception or some simpler mental synthesis 
which will show us that time and space 
are really the same in human feeling as 
well as in mathematical relativity theory. 
But that day has not yet arrived nor, to 

be frank, is it even in sight. 

The answer, then, to the question which 
forms the title of this article, will depend 
upon what the inquirer means by the 
word “dimension.” If he means to ask| 
whether time is in all respects identical 
with space, that we could move our} 
bodies through time, if we knew how, 





sO 


as | 


}easily as we move them through space, | 


the answer is no. It will probably con-| 


| tinue to be no so long as men are human. 


! ° 7 
| choosing as a frame of reference for the 


} 


| we call time, the answer to our question 


| 


| 


| 


|} universe a four-dimensional manifold com- 


Even in the strictest relativity theory 
there are, in fact, certain remaining dif- | 
ferences between the time dimension and 
the three space ones. 

But if the inquirer means to imply by 
the word dimension the possibility of 


prising what we call space and also what 
We can choose 


If we 
are not 


is then in the affirmative. 
frames of reference as we will. 
are doing it in imagination we 
limited by the human senses. <A _ space-| 
time manifold may prove simpler and} 
more convenient. But for men with fingers | 
to touch things, with eyes to see things | 
and with a time sense to feel the change | 
from future into past, the distinction be- 
tween and time still essential. 
lor man time is not the fourth dimension. 

Space and time are the fundamentals | 


space is 


jand 
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correct this and to provide the muscular 
development and coordination that is so 
necessary. Fortunately, this can often be 
done. 

This is merely one instance, of course, 
of how the characteristics of a voice can 
be read off from a study of the breath 


emitted during the singing of differen: 
tones. Another one is the conclusion 

one that has the greatest possible prac 
| tical importance—to the effect that the 
control of breath by the respiratory mus 


cles is not really a factor in tone produc 
tion, 

Although this is a statement of the most 
revolutionary character, the results 
cured in these researches leave no doubi 
as to its truth. 

Some other applications are suggested 
by the curves of page 382. Still others 
are under investigation and there are sony 
that have not yet been investigated a) 
all. For some of the more complex voice 
characters, for example, the ones 
that musicians include under the term 
“quality,” it will be necessary, doubtless, 
to study other physical indications in 
addition to the breath emitted. 

It may safely be assumed, however, that 
a perfect set of breath-expulsion curves 
will indicate a voice in which “quality” 
all other characteristics are 
tially perfect. It may be said, also, that 
the proper development of an untrained 
voice is essentially a matter of securing 
satisfactory coordination and development 
of the muscles which control the vocal! 
cords and the shapes of the resonating 
cavities, especially of the upper throat 
Singing cannot be learned by imitation 
The muscles must be exercised and 


St 


as, 


essen- 


}of the common human frame of reference | trained 


= fo 
| while to point out that the fact of their | 





; | 
-} has been responsible for our idea of space 
and the internal chemical sense that 


| whether 


| Scientific Tests for Good and Bad 





Dincs MacNetic Serarator Co. and THe Vereper Mrc. Co. have our endorsement. 


for the facts of the world, but it is worth | 


being so fundamental—more fundamental, 
for example, than visual space or than the 
possible space conceptions that might be | 
built on sounds or smells—probably means | 


no more than that the muscular sense that 


has 
formed our idea of time are the two hu- 
man senses that seem almost never to be 
lacking. Many men are blind, many others 
are deaf, still more numerous are those 
who lack the sense of smell. <A of 
space-time concepts built on any of these 
senses would have to leave many people 
out of account. These unfortunates would 
stand outside the space and time of the 
rest of humanity. They would be actually 
idiots, “idiot” being merely another name 
for a man who thinks in a fundamentally | 
different fashion from the rest of us. 

It even an interesting speculation 
some actual of so-called 
idiocy may not be due to the lack of one 
or both of these most fundamental human 
the muscular sense that gives us 
space or the chemical sense that gives us 
time. 


set 





is 


Cuses 


SeNSeS ; 





Singers 
(Continued from page 383) 





voice in the case of voices that have had 
bad training or no training at all. 
Now we can see why the singing of a| 


moderately loud tone may require more} 
breath than it should. It may be sung 
with the muscular indication proper for 
either a softer or a higher tone. This 
will be inefficient. More air will be re 


quired. 

Accordingly, when the 
finds that a certain singer 
breath for the moderately Joud tones than | 
for the soft ones, or when he finds that | 
the breath emitted varies irregularly as| 
the singer goes from the soft tones to the | 
louder ones (as is illustrated by the mid- 
dle left-hand curve of page 382) he knows | 
then that the coordination of the vocal 
cord muscles is not perfect and that the} 
voice is not being produced in the simplest | 
and most efficient way. The next step is 
to voeal exercises that will tend to 


\ 


experimenter 


uses more 


set 


j} tubular furnaces; 


The important point, as we view this 
investigation at present, is that physical 
methods can be applied with profit to the 
study of singers und of the technique of 
singing. To a considerable extent this can 
be done from the curves alone, without 
actually hearing the singer at all. During 


| this investigation, for example, one of us 


was able to deduce from the curves for 
a certain singer the characteristics of that 
singer’s voice although he had never heard 


;it. These deductions proved to be sub 
stantially correct. 
It becomes possible, therefore, for a 


competent teacher who is also a physicist 
to estimate the possibilities of a singer 
and to prescribe the general features of 
proper training without a personal hear- 
ing, even, indeed, when the singer and 
the teacher are half the world apart. The 
day of physical methods in the singing 
studio arrived. How the details of 
these methods are to be worked out and 
used to the best advantage is something 


has 


that we can sufely allow the future to 
decide. 
Laboratory Type of Electric 
Furnaces 
NOR all scientific and industrial re- 


search purposes high temperatures are 
obtained by means of electric furnaces, 
which may be broadly classified as fol- 
(1) Wire-wound or ribbon-wound 
(2) graphite spiral fur- 


lows: 


naces; (3) carbon-tube furnaces; (4) 
tungsten and iridium-tube furnaces; (5) 


zirconiayttria tube furnaces; (6) granular 
resistor furnaces; (7) induction furnaces, 
low frequency and high frequency types; 
(S) are furnaces, and (9) cathode-ray 
furnaces, 





The Range of Radio Stations 
CCORDING to Capt. R. C. Trench of 
the British Army, the principal fac- 
tors determining range are: (1) Wave- 
length employed; (2) natural wavelength 
of sending antenna; (3) power of sending 
plant; (4) height of receiving antenna. 
There are additional factors, such as (5) 
nature of intervening surface; (6) time 
of day; (7) atmospheric conditions, and 
(8) degree of reliability required. 


In dealing with them please mention SCIENTIFIC AMERICAN. 
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Forging dies, Prolonging the 
Pe wacccecsade ecccccceoe SSB 
Jack of all trades......... 32 
Pipe joint ..... ececcccere - 113 
ee ecccccccccccccsccs 405 
Wee EE « vcwans coccccccccces Sal 
TOYS AND GAMES. 
Coaster-pulley for children.... 181 


Doll, spring-limb........e.se0+ ! 





Dynamic plaything ........... 186 

Mah Jong, wente Get. ccccccee 405 

Railway game ........ eccccee 260 
TRACTORS AND MOTOR 

TRUCKS 
Auto for transporting horses.. 409 
Cable reel tractor ........<s0% d 
Digging and loading tractor... 2 
Farm tractor ............. 185, 2 
From truck to aprecquged béeeeo 
Logging tractor .....cccccees ¢ 
New motor truck tire......... 41 
Overloaded truck .......6.+++. 261 
Release and rehitch for trac- 

BOE ncn sssccsecs sooccccoces 408 
Road-work tractor .....ece00- 41 
Rubber shock insulator........ 40 
Street-cleaning tractor .... 45 

TRADE MARKS. Trade-mark law 
Se GD  Brascedsosccedsovece 21 
TRAFFIC. See ROADS, STREETS, and 

AUTOMOBILES. 

TREES. See FORESTS AND FOREST 

PRODUCTS. 

TUNNELS. See Brinces. 
U 
UMBRELLAS. Umbrellas, Change- 
GOED ccccccvecccccocsccccece 260 
Vv 
VEGETABLES. 
Vegetables for the flower gar- 
CN bi. Os 6a oetwesenene eds 00 27 
Vegetable growing ........... 322 
VENTILATION. Ventilation, man- 
BONS . cccccccccccccsceccccccs Sl 
w 
WATER POWER AND SUPPLY. 
Great Lakes, Lowering the 

DOUG GE TR sicctec coeviians 12 
Great Lakes-St. Lawrence deep- 

GO DORE odcsdovctccevs ince 32 
Hardness of water, Its causes 

OO COU vcccssesceticss 188 
Power resources of the world. 396 
Tidal power, Book on. 330 

WELDING AND CUTTING. See 

METALS. 

WINDMILLS. 
Windmills for country houses. 114 
x 
X RAY. 
X-Ray photographs of mum- 

ONES © 2.000940 dee cdeice cocccee Sl 
X-Ray spectra analysis........ 71 
X-Ray and Holweck vacuum 

MRO cccccccccccccscocevssoe SO 
4 
YACHTING. See also MERCHANT 

MARINE. 

British-American cup contest.. 92 
Six-meter team race.......... 316 
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A Field of Use That 
is Almost Unlimited 


Every industry can use electric 
heat in some form or other. 
Study the following list, which is 
far from complete. 


Westinghouse Heating Engi- 
neers will be glad to discuss the 
subject of electric heat befcre 
any Chamber of Commerce or 
Manufacturers’ Association de- 
siring more complete details re- 
garding the opportunity and its 
application. 


Air heating 

Armature baking 

Brass and Copper melting 
Bread and Pastry baking 
Core baking 

Candy making 

Battery Plate moulding 
Drying concentrates 
Copper, Brass annealing 
Enameling 

Glue cooking 

Heat treating 


Laboretory work 

Leather Goods drying 
Paint drying 

Restaurant cooking 

Steel melting 

Solder and Babbitt melting 
Shoe Machine heating 
Wire annealing 


euectaic | 


HEAT 





Westinghouse Engineers—-who have 

v in this rapidly developing 
field, can tell you how it may apply to 
your probiems. 


Electric Heat is an occasional publica- 


tion containing interesting descriptions | 
of installations of electrically heated © 


apparatus. Send for your copy today. 





~is rapidly b 


The same Electric Heat 
that does the ironing~ 








é fee Segoe tek * 


ecoming 


INDUSTRIAL GIANT 


The housewife has long known and 
appreciates the marvel of electric heat— 
it irons her clothes, boils her coffee, 
makes toast on her table and cooks her 
dinner. 


The men who own and operate in- 
numerable shops, mills and factories are 
realizing, more and more, what electric 
heat is doing in industry. 

In thousands of places it is helping to 
solve fuel problems and improve quality 


of product—because it can be uniformly 
and automatically controlled. 


It is perhaps the most striking con- 
tribution of electrical science to industry 
since the development by Westinghouse 
of the alternating current motor. 


Note the amazing variety of its uses 
listed at the left and ask yourself—‘‘Am 
I losing something by not investigating 
the application of this new electrical 
giant to my industry?” 





WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, East Pittsburgh, Pa. 


Offices in All Principal Cities 


Representatives Everywhere 


Tune in with KDKA—KYW—WBZ—KFKX 
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Westinghou 


WESTINGHOUSE ELecrric & Mrc. Co. have our endorsement. In dealing. with them please mention SCIENTIFIC AMERICAN. 


Printed in the United States, by ANprew H. KE.ioac Co. 








We build ~ 
/ tame tales ‘ 


to fit streets 


The 2 to3 ton 
4 cylinder 


Autocar 


(wheelbase 114 inches) 
turning circle only 
Sey 38 feet diameter, v4 


“e 
"ee o* 
"See new 


OST city streets were laid out before the street— you will see them threading their 
modern motor transportation was way through traffic, turning in the minimum 
dreamed of; it is small wonder that of space, taking on and delivering loads in 

these streets are traffic choked. cramped quarters where motor truck opera- 
The Autocar engine is placed under the tion would seem impossible. 

seat to give the shortest possible wheelbase Autocar short wheelbase handiness is sav- 

with adequate body space for the paying load. _ ing time and money for thousands of business 
Watch the Autocar trucks as you go along houses doing every kind of hauling. 


The Autocar Company, Ardmore, Pa. 


ESTABLISHEO 1697 


Direct Factory “Autocar Sales and Service” Branches or Affiliated Representatives in 


* Albany 
* Allentown 
Altoona 
* Atlanta 
* Atlantic City 
* Baltimore 
Binghamton 
a * Boston 
. * Bronx 
~ 
Mail 
with your 
letterhead \ 


a ‘ 
The X\ 
Autocar Co, ‘ 
utocar Co . 


P.O. Box 1452 
Ardmore, Pa. 


Please send me your 
0 Gas eruck book 


‘lectric truck book 





* Brooklyn * Detroit * Los Angeles Orlando * San Francisco Trenton 
* Buffalo * Erie Memphis Paterson * San Jose * Washington 
* Camden * Fall River Miami * Philadelphia * Schenectady West Palm Beach 
* Chester * Fresno * Newark * Pittsburgh Scranton * Wheeling 
* Chicago Harrisburg * New Bedford * Providence Shamokin Williamsport 
* Cleveland * Indianapolis * New Haven Reading * Springfield * Wilmington 
Columbus * Jersey City * New York * Richmond * St. Louis * Worcester 
* Dallas Lancaster * Norfolk * Sacramento * Stockton York 
Denver * Lawrence * Oakland * San Diego * Syracuse 
* Indicates Direct Factory Branch 


Autocar 


Gas and electric trucks 
EITHER OR BOTH - AS YOUR WORK REQUIRES 





